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Another D&G Service 


This operation is being recorded by a motion picture 
camera so that surgeons all over the world may 
learn by observing, at close range and in actual 
color, the skilled technique of a leading specialist. 

As early as 1928, Davis & Geck recognized the 
value of visual education in surgical instruction. 
Since then, D&G has produced more than 200 films 
for the medical profession demonstrating the fun- 
damental principles of surgery and the techniques 
of leading specialists. 

This D&G Surgical Film Library is one of the 
largest and most diversified of its kind and has been 
built up solely as a service to the surgical profession. 
The films are in constant demand and are loaned 
without charge to medical societies, colleges, hos- 


pitals and nursing schools throughout the world. 
The ambitious film production schedule being car- 
ried out by Davis & Geck is made possible only by 
the continuing support of surgeons and hospit: als. 
D&G is proud of this professional cooperation and 
pledges a continuing program in surgical films as 
well as in the production of the best surgical sutures 
obtainable. 

A complete catalog of films is available on request. 


DAVIS & GECK, INC 


57 WILLOUGHBY STREET 
BROOKLYN 1, NEW YORK 
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Davis & Geck, Inc...and on 


Davis & Geck In 
Atraumatic’ Needles 


The term Atraumatic is a trade mark of 
Davis & Geck, Inc. It applies only to needles 
offered to the profession by D&G. 


The construction of the D&G Atraumatic 
Needle provides special advantages 


that are not duplicated by any other brand 


of needle, even though that needle may 


be erroneously referred to as ‘‘Atraumatic.”’ 


D&G advanced the development of the 


Atraumatic needle principle and now 1. 
produces a complete range of sizes and styles | continuous unit. 


2. Positive anchorage of suture in needle. 


3. Swaged-on portion provides a sleeve 
minimum trauma is essential. of exceptional strength with no pro- 
jecting edges. 


to meet virtually every situation where 


and quality, make sure that you are using 5. Each suture needle combination de- 
D&G Atraumatic Needles. A few of the 


outstanding Atraumatic features are listed 


at the right. 6. saat to meet vir- 


SUTURES 


“This One Thing We Do” 


DAVIS & GECK, INC. 57 Willoughby Street Brooklyn 1, New York 
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ETHER is the most widely used of all general anesthetics. It is the standard 
with which all newer anesthetics are compared. 


Mallinckrodt Ether for Anesthesia is well known for its uniform potency, 


purity and stability. 


The perfectly tapered neck of the Mallinckrodt ether can accommodates a 
standard cork, making it easy to reseal properly. 


Mallinckrodt Ether for Anesthesia is supplied in %4-lb., ¥2-lb., 1-lb. and 5-lb. 
cans. Mallinckrodt’s sound motion pictures “ADVENT OF ANESTHESIA” 
and “ETHER FOR ANESTHESIA” are available to medical societies and 
other professional groups. Write to our St. Louis or New York office for details. 


8&3 Years of Service lo Chemical Vsers 


Mallinckrodt Chemical Works 


Mallinckrodt Street, St. Louis 7, Mo. 
72 Gold Street, New York 8, N. Y. 


Chicago Cincinnati Cleveland Los Angeles 
Montreal * Philadelphia * San Francisco 


Uniform, Dependable Purity 
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AS INDI V1 EN G-EOR PRINT 


The administration of Protamine Zinc Insulin is a 
cornerstone in the treatment of practically all 
diabetics because of its slow but prolonged effect. 
Unmodified Insulin is employed either as a sup- 
plement or as an alternative whenever a quick and 
short but powerful action is required. In emer- 
gencies and during diabetic complications, the 
rapidly acting preparation is especially indicated. 

Mixtures of the two preparations provide an 
intermediate “adjustable” effect. No single Insulin 
preparation is indicated for all diabetics. The 
treatment of each diabetic is an individual prob- 
lem—as individual as a fingerprint. 

Complete literature and diet forms for the 
treatment of diabetes are available from your 
Lilly Medical Service Representative or will be 
forwarded to members of the medical profession 
upon request. 


for rapid effect 

Iletin (Insulin, Lilly), U-40 and U-80, containing 
40 and 80 units per cc. respectively. 

Iletin (Insulin, Lilly) made from zine-Insulin crys- 
tals, U-40 and U-80, containing 40 and 80 units per 
cc. respectively. 


for prolonged effect 

Protamine, Zinc & Iletin (Insulin, Lilly) —Prota- 

mine Zinc Insulin, Lilly—in vials containing 400 

and 800 units, labeled 40 and 80 units per cc. 
Eli Lilly and Company respectively. 


for intermediate effect 

Suitable mixtures of Iletin (Insulin, Lilly) and 
Protamine, Zinc & Iletin (Insulin, Lilly). 
Indiana, U.S.A. 


Indianapolis 6, 
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Editorial 


Tue Mitter-Assott Tuspze: A WARNING. ... . Moses Behrend 


Original Articles 


SEGMENTAL ReEsEcTION IN PuLMONARY SurceERY .Emil A. Naclerio and Lew A. Hochberg 


A discussion of the various indications for segmental resection in pulmonary surgery. Seven cases are discussed 
which are representative of the indications for this procedure. 


Tue FEMALE Uretura. A Histotocic Stupy As AN AID IN URETHRAL SURGERY 
J. V. Ricci, J. R. Lisa and C. H. Thom 


A histologic study of twenty-one urethras including those of fetus, newborn, infants and adults. Not only the 
positive findings are interesting but also the negative findings are most interesting. 


CHEMICAL AND HEMATOLOGIC OBSERVATIONS AFTER TOPICAL URETHANE THERAPY .. 
Chester W. Howe 


The use of urethane as a specific antibacterial agent against certain gram-negative organisms; useful as an adjunct 
to immediate drainage and débridement of severe postoperative wound infections. The need for frequent exami- 


nations of the peripheral blood and the danger of prolonged exposure of large body surfaces to this drug are con- 
sidered and illustrated by case reports. 


SIMULTANEOUS PREGNANCIES IN A FALLOPIAN TUBE AND BICORNATE UTERuUs ASSOCIATED 
WITH THREE FALLOPIAN TuBes. A First Woritp Case REPORT AND REVIEW OF THE 
LITERATURE. .. .Philip Thorek, Jerome Moses and Janet Wong 


The very rare report of a case in which a tubal pregnancy aborted at the end of three months, which required 
surgery. This was associated with three fallopian tubes and a simultaneous pregnancy in a bicornate uterus which 
went to term. 


Smooth Muscie Tumors of THE STOMACH . .Jack W. Cole and Frank M. Barry 


A consideration of four cases of smooth muscle tumors of the stomach and a discussion of such tumors of the stomach 
in general. 


Contents Continued on Page 5 
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pontocaine 
hyperbaric (dextiose) 
for 


spinal anesthesia 
... saddle block 


( 


Pontocaine, trademark reg. U. S & Canada, brand of tetracaine 


HOW SUPPLIED: 


For saddle block, 0.2% Hyperbaric Solution in 6% 
dextrose, ampuls of 2 cc. (4 mg.), boxes of 10. 


For spinal anesthesia, 0.3% Hyperbaric Solution in 6% " 
dextrose, ampuls of 5 cc. (15 mg.), boxes of 10. ra Inc. 


IEW YORK,N.” Y. WINDSOR, ONT. 
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SPONTANEOUS CurE OF ANEURYSMS AND ARTERIOVENOUS FIsTULAS, WITH SOME NoTEs ON 


INTRASACCULAR THROMBOsIs . Harris B. Shumacker, Jr. and Edward E. Wayson 
A study based upon an analysis of 122 arterial aneurysms and 245 arteriovenous fistulas, many of which were 
associated with saccular aneurysms. In the article are notes on intrasaccular thrombosis. 


BENIGN Fiprous STENOSIS OF THE Ducts 
R. Franklin Carter, Garg M. Saypol and Louis R. Slattery 


A study of forty-eight patients with benign fibrous stenosis of the bile ducts, seven of whom were operated upon 
primarily by the authors. One hundred eighty-two operative procedures were performed, 110 before admission to 
the hospital and seventy-two by the authors. 


Duopenat Stump Leaxace. CAusEs AND PREVENTION . . . .John R. Robinson 


A common pitfall in gastric resection is in the way the duodenal stump is closed. In many cases leakage occurs even 
though there appears to be a successful technical closure. Reasons for this leakage and technical methods taken to 
prevent such leaks are given with illustrative case reports. 


INTRA-ABDOMINAL APPROACH TO INGUINAL HERNIORRHAPHY . . . Philip Jacobson 


A plea is given for the intra-abdominal approach to inguinal herniorrhaphy. The author enumerates thirteen 
advantages for this approach and the surgical technic employed. 


APPENDICEAL TUMORS. . . — Richard M. Hyman 


A discussion of appendiceal tumors with to A series of argentafhinomas is presented 
and commented upon. 


TRANSARTICULAR Pin FIxaTION IN FRAcTURE DISLOCATIONS OF THE ANKLE 


Gallagher 
The author's thesis is that he believes transarticular pin fixation is indicated in the treatment of selected complex 
fractures about the ankle joint which wou!d otherwise require open reduction for a good functional result. 


Streamlined Articles 


Dous.e Urerus wITH Fisroips INcLupinc DouBLe Cervix AND ABSENCE OF THE VAGINA. 


FORMATION OF AN ARTIFICIAL VAGINA... . . .  §.L. Schreiber 
A case is presented in which the genital abnormalities were multiple walt in which formation of an artificial vagina 
was managed. 


MonrtecciA FRActTuRE. INTERNAL FIXATION OF THE FRACTURED ULNA wiITH INTRA- 


MEDULLARY STEINMANN Pin. . . Hugh A. Thompson and Alfred T. Hamilton 
A consideration of Monteggia fracture, with the employment of a stainless steel intramedullary ulnar Steinmann 
pin. 

Contents Continued on Page 7 
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Dramatic Analgesia ana 
Symptomatic Relief in Arthritis 


and many other conditions 


An old drug, procaine hydrochloride, 
used in a new manner now promises 
symptomatic relief to many arthritics— 
and hosts of others suffering from unre- 
lated conditions. A relief that is prompt, 
prolonged, profound. 

A recent article! told of a three-year 
clinical study of 250 victims of arthritis 
treated with intravenous procaine— 
without morbidity or mortality. The 
authors recorded the following results: 
good 199, fair 30, poor 21; increased 
mobility, positive 211, negative 39. 


Investigators have also reported on 
the remarkable effectiveness of intra- 
venous procaine (0.1 or 0.2 percent con- 
centration in isotonic sodium chloride 
solution) in the control of postoperative 
pain, for easing edema and pain of 
trauma, contact and exfoliative derma- 
titis, pruritus caused by jaundice, 
serum sickness . . 


Have you investigated the dramatic 
possibilities of intravenous procaine? 
Write now for comprehensive literature. 
Abbott Laboratories, North Chicago, III. 


Abbott’s Intravenous Procaine 


Hydrochloride, U.S.P. 0.1% and 0.2% In Isotonic Sodium Chloride Solution. 


1. Graubard, D. J., and Peterson, M. C. (1949), Intravenous Use of Procaine 
in the Management of Arthritis, J. Amer. Med. Assn., 141:756, November 12. 
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ComPARATIVE Stupy OF OrAL ALUMINUM PENICILLIN IN SURGICAL PATIENTS... 
Arkell M. Vaughn, Wesley R. T. Metzner and Frank J. Valach 


Three series of twenty-five cases each are reported in an attempt to determine whether oral aluminum penicillin 
could be given effectively in place of injectable penicillin in surgical patients. 


Foreicn Bopy in THE IMMATURE VAGINA. . Joseph A. Hepp and Wilson C. Everhart 


Seven cases are reported of foreign bodies found in the vaginas of children causing vulvovaginitis or suggesting 
cervical or vaginal neoplasms. 


Case Reports 


THORACOGENIC BRAIN ABSCESS WITH RUPTURE INTO THE VENTRICULAR SysTEM. RECOVERY 
FoLtowrmnc ComBINED OPERATIVE AND DruG TREATMENT 
Malcolm Parhad and Gilbert wns 


A case report that points out the necessity of using a combination of various surgical as well as several other 
important therapeutic measures which together brought about full recovery in a patient with thoracogenic brain 
abscess with rupture into the ventricular system, supposed to be hopeless. 


CoAGULUM PYELOLITHOTOMY. . .  .Howard A. Hoffman 


Observations are made on the value of eneastom sndattibaiiiie. This technic should reduce the incidence of 
recurrent renal calculi. A case is recorded in which more than forty fragments of stones were removed by coagulum 
pyelolithotomy although the x-ray revealed only two large calculi. 


INTESTINAL OpssTRUCTION IN INFANTS TO MALROTATION OF THE BOWEL ASSOCIATED 


A case is reported in which cibvibes _ on were present in an infant relieved by surgery in which the 
volvulus recurred postoperatively. 


PAPILLOMA OF THE UmsBiLicus . . . . . . Bernard J. Ficarra 
An interesting and instructive case report of a patient with ae of the umbilicus. 


New Instruments 


STERILIZABLE Hicu Sprep Moror ror Use Bone Surcery .. . . J.L. Young 
Description of a high speed motor for use in surgery of the bone. 


Bookshelf Browsing 


PHYSIOTHERAPY IN ANCIENT CutngszE Mepicine ... Albert Fields 


Advertising Index on 3rd Cover 
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Vitalliu 


ofpliances be 


Vitallium bone plates can be bent with 
bending irons to the extent required for 
adaptation to bone contours. The surgeon 
can have full confidence that Vitallium 
bone plates, which are tough and strong, 
will meet the normal demands of operative 
procedures ... The design and functional 
strength of VITALLIUM SURGICAL APPLIANCES 
have steadily improved over the years. 


will tending Mons 


By means of continuing research in metal- 
lurgy, design engineering, in Microcast ® 

Production Processes and because of 
X-ray inspection, Vitallium bone plates and 


other VITALLIUM APPLIANCES today are 
greatly improved in strength and function 
over those produced several years ago. 

The superior alloy used in VITALLIUM 
APPLIANCES has undergone no major change. 
The formula is stable and standardized. It 
it still THE one inert surgical metal, THE 
cobalt-chromium alloy developed for use in 
the body. 

VITALLIUM APPLIANCES are made by the 
Austenal-devised Microcast Process and can 
be identified by their characteristic “satin” 


finish. 


ORDER THROUGH YOUR 
SURGICAL DEALER 


some other Vilalhium appliances— 

Hip Nails ¢ Spinal Fusion Plates ¢ Fracture 

Nails Bile Duct Tubes ¢ Blood Vessel VITALLIUM STRONG NeuTRAL - Passive IN VIVO 
Tubes e Skull Plates APPLIANCES Completely tolerated by bone and tissue 


ORDER THROUGH YOUR SURGICAL DEALER! 
CATALOG AND LITERATURE AVAILABLE ON REQUEST 


NEW YORK —CHICAGO 
SURGICAL DIVISION, 224 EAST 39TH STREET, NEW YORK 16, N. Y. 
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a Valuable aid am 


in postsurgical recovery 


A large percentage of patients enter surgery 
bibliography ata low plasma protein level, and the 
1. Werre. C8: operative procedure makes further inroads 
on the already depleted protein reserves.!.? 
Particular Reference to A lowered protein level is unfavorable 
Amino Acids,” M. Ann. to recovery. It predisposes the patient to 
District of Columbia, 
15:251 (June) 1946 pulmonary edema and infection, retarded 
2. Maven, J. A.. Keness, D. D.: wound and fracture healing and impaired 
**Protein Deficiency in Surgical Patients,” liver function.3.4 A high protein level 
Surg., Gyn. & Obst., 78:181 (February) 1944 is conducive to rapid healing.5 


3. Guienn, F., et al: of Protein Hydrolysates 
en" fen. Since diets immediately following surgery 


(October) 1947 are usually inadequate, protein digests 
4. Casten, D., Bopennemer, M., Barcnaw, L.: given intravenously result in improved 
“A Study of Plasma Protein Variations in Surgical strength, appetite, and wound healing. 


ati ” 
Patients,” Ann. Surg., 117:52 (January) 1943 Consequently, they greatly accelerate 
5. Battey, H.: Surgery of Modern Warfare, 


Baltimore, Williams and Willkins Co., 1941, p. 847 


6. Davis, H. H.: “Amino Acid Intravenously ; 2000 cc. of TRAVAMIN 5% a day will satisfy 
in Surgical Patients,” Nebraska Med. Journal, 30:51 é the protein requirements ofa high 


(February) 1946 percentage of surgical patients. 2000 to 
7. Cannon, P. R.: ‘‘Protein Metabolism and Resistance 


to Infection,” J. Mich. M. Soc., 43:323 (April) 1944 4000 cc. a day are given according to 


8. Weinstew, J. J.: “Intravenous, Subcutaneous requirements. TRAVAMIN is made 
and Rapid Intramuscular Infusions of ‘Protein | from bovine plasma. 
Hydrolysate’,””’ Surg., Gyn. & Obst., 87:93 (July) 1948 
TRAVAMIN 5% IN WATER 
TRAVAMIN 5%, DEXTROSE 5% IN WATER 


5% PLASMA HYDROLYSATE 


* formerly PROTEIN HYDROLYSATE, BAXTER 
Product of 
BAXTER LABORATORIES, INC. 
Morton Grove, Illinois 


Distributed and available only in the 37 states east of the Rockies (except in the city of El Paso, Texas) through 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES + EVANSTON, ILLINOIS 
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KNOWLEDGE... 
from learning 


EXPERIENCE... 
from practice 


PROGRESS... 
from research 
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In a suture, 
one feature is not enough, 


it takes a balance 


of Seven— 


e STRENGTH 

SMOOTHNESS 

e FLEXIBILITY 

¢ UNIFORM SIZE 

e STERILITY 

¢ MINIMAL IRRITATION 

¢ TOTAL CHROMICIZATION 


A complete line of absorbable and 
non-absorbable sutures. 


BAUER & BLACK) | 
S U + U R E w “s Division of The Kendall Company, Chicago 16 


; ESEARCH....TO ESTABLISH A FINE BALANCE OF NECESSARY CHARACTERISTICS 
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| ACMA, Portable 


EL 
ECTRO-SURGICAL UNIT 


No. ¢€-350 


case of t 


inexpensive 
unit, 
ocedures a5 


fulguration. 


The unit provi 
a spark gop circuit for coagulation, 
fulguration. A selector switch, centr 
rmits quick and ing selection © 
gulating oF blende s 
i readily 


are 
d 


Write for literature 
Makers, Ine. 


NEW YORK 59,N. Y- 


1241 LAFAYETTE AVE. @ ree Ys 
PRESIDENT 


FREDERICK J. WALLACE 


Accessories 
carri 
handily in 


12 
| Within the compact is newly designed. 7 
readily portable, .M.I1. 
engineers have pac 
yuggedly depend 
powered for such electro-s 
cutting, coagulation. desiccation and 
ube cutting outlet, am 
iccation and 
’ ally located, 
tube cutting, 
esired. Tube 
cutting } by the right- 
hand knob, while the spark SOP ol (for coagu Complete unit 
lation, desiccation oF fulguration ) is conveniently js aa 
located on the left of the panel. Electrodes, cables leatherette cose 
and other accessories. [il carried in the cover of 
the unit, which is mo in a durably handsome 
leatherette case complete only 32 pounds. 
— 
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ORETON . 


Once regarded merely as a substitute for lacking androgenic hormone, 
OrETON® preparations have today reached new therapeutic horizons. 


As a general stimulus to protein anabolism and as a means of conserving 
tissue nitrogen, ORETON finds wide usefulness in certain states of debility 
and in checking the metabolic deterioration of senescence. ORETON has 
established itself firmly for palliative treatment of female breast carcinoma, 
endometriosis, functional uterine bleeding and dysmenorrhea. 


Seloring CORPORATION 


BLOOMFIELD, 
NEW JERSEY Gy 


ORETON 


(testosterone propionate) 


ORETON Buccal Tablets 


(testosterone propionate) 


ORETON-M® Tablets 


(methyltestosterone) 


ORETON-F® Pellets 


(free testosterone) 


ORETON-M Ointment 


(methyltestosterone) 
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D-AID 


TRACE MARK 


DHESIVE BANDAGE 


STERILE 


| WATERPROOF 
(Vented) 


lente 
| PLAIN 
GAUZE PAD 
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BAND-AID 


TRADE MARK 


ADHESIVE. BANDAGE 
| STERILE 


made only by 


BAND-AID 


ADHESIVE BANDAGE 
STERILE 


WATERPROOF 
{Vented} 


PLAIN / | 
GAUZE PAD 


/ 


BAND-AID 


MARE 


ADHYSIVE BANDAGE 


/ STERILE 


BAND-AID 


TRACE MAGE 


ADHESIVE BANDAGE 
STERILE 
WATERPROOF 
PLAIN 
GAUZE PAD 
BAND-AID 


Mann 


ADHESIVE BANDAGE 


STERILE 


regular and elastic 
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USE 


non-allergenic 


sutures 


The truly 
non-absorbable 


surgical 


“Liquefaction” and the production of allergenic prod- 
ucts of protein digestion are not possible when Champion 
Silk Sutures are used... 


because 


there is no enzyme in the human body capable of digesting silk. 


Tissue edema, round-cell infiltration and chemical in- 
flammation are greatly lessened as a result. Early ambu- 
lation is safer. 

Healing progresses more smoothly and faster when 
there is no need to combat the irritating by-products of 
protein digestion. 


GUDEBROD BROTHERS SILK COMPANY, 225 West 34th St., New York 1 


— 


Also makers of: DERMAL, COTTON AND OTHER CHAMPION 


SUTURES 


STAINLESS STEEL BIOPSY INSTRUMENTS FOR EARLY 
These instruments. precision< DETECTION OF UTERINE OR CERVICAL PATHOLOGY 
built by Sklar highly skilled 
craftsmen of finest quality; 
American-made stainless 
steel, greatly facilitate and simplify the removal of uterine specimen tissue for diagnostic procedures. 
As with all Sklar instruments, their excellence of design, high functional efficiency and safety, 


durability and dependability, mark them as instruments of outstanding value in implementing appropriate 
techniques of the physician and surgeon. 


Designed by S. B. . Designed by 

T. R. Hannon, 

M.D., Baylor 

Medical College, 
Houston, Texas - 


Randall Novok 


Hannon 
Endometrial Endometrial Endometrial 
Biopsy. Curerte Bl Biopsy Curene Biopsy Curate 
Painlessly secures a cone of tissue from the : For use in ob- Ps in endome- 
squamous-columnar junction cf the cervix. May be # taining endome- trial suction-curet- and cervical scrapings 
used for tissue confirmation wiih vaginal smear ; trialspecimens tage technique. Per- for microscopic study. 
screening technique, or as primary scouting method. §— Without anesthe- mits thorough uterine Stainless Steel. Sklar 
Three sizes: Small, Medium, Large~Stainless Steel | sia or dilation of curettage, without Catalog No. S-5810 
Sklar Catalog No. S-5815 the os. Sklar Cat- anesthesia. Stainless 
alog No. S-5804 Steel. Sklar Catalog 
No. S-5805 


% 


For securing endometrial 


‘ak 


Designed by H. Thoms, SS 


Designed by H. Thoms, 
D., Yale University ey. 
\ 


M.D., Yale University 


N 
‘ed, School of Medicine, 
< New Haven, Conn. 


M. 
School of Medicine, 
New Haven, Conn. 


Thoms Uterine Tissue )) Thoms Modified Gelhorn Uterine 
Grasping Forceps , Gaylor Specimen Forceps Biopsy Punc 
New instrument to be used either as : Telescoping edges of grasping cups Spiked grasping cup, with positive 
tenaculum, or for grasping tissue to be give shear action to cuttin pm Ba shearing action of telescoping 
removed by knife, scissors or biopsy facilitating procurement of cervical cutting edges, assures easy removal 
instrument. Jaws have 6 x7 teeth. specimen for biopsy. Stainless Steel. of uterine specimen for diagnostic 
Stainless Steel. Sklar Catalog Sklar Catalog No. $-6561 examination. Stainless Stee! 

No. S-6502% Sklar Catalog No. S-6567% 


Sklar Products Available Through Accredited Surgical Supply Distributors 


WRITE FOR REPRINTS AND DESCRIPTIVE LITERATURE 
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J. SKLAR MANUFACTURING COMPANY - 38-04 Woodside Avenue - Long Island City 4, N.Y. 


forerunners 
of the 
modern 


Amazonian Indians used sauba ants to co-apt wounds— 
an ingenious and practical use of the fact that the ant’s 
fore and hind pinchers held tightly after the ant’s head 
had been removed. 

Propper Serature Wound Clips use the same principle 


but more scientifically. Their advantages are: 


@ minimal damage to skin edges 
@ easily adjustable after application 


@ reinforcement of spur extensions provides greater 
strength at point of bending 


@ easy removal without cutting permits repeated use 
@ precision-made of inert 18% nickel silver 


@ exclusive Pore Sealed finish makes these clips as non- 
corrosive as gold or silver 


FUNCTIONALLY CORRECT - ADJUSTABLE . ECONOMICAL 


Samples available upon request. 


10-34 44TH DRIVE, LONG ISLAND CITY 1,N.Y, 
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Posturing and time-saving facilities have long since establish- 

ed the pre-eminent position of American Sterilizer Company 

Surgical Operating Tables...the pioneers of Head-End Control 

for physiological and anatomical changes of posture, before WRITE TODAY 

or during the operation, without disturbing the surgical team. _for detailed information 


AMERICAN STERILIZER COMPANY 
Erie, Pennsylvania 


DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS 
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METHOXAMINE HYDROCHLORIDE 
INJECTION 


a NEW superior pressor agent for 


Safely maintaining or restoring 
blood pressure levels during spinal 
anesthesia and surgical procedures 


OCH3 H H 
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The Wellcome Research Laboratories Je 


OCH3 
During operations under spinal anesthesia ‘Vasoxyl’ has been 
found by Dripps,‘ by Kistler and Ruben’ and other investigators 
) y £ 
to be a superior drug for maintaining blood pressure. 
During cyclopropane anesthesia Stutzman et al.” find ‘Vasoxyl’ 
pro} 

a “safe pressor agent.” 


Intramuscular injection of 15 mg. ‘Vasoxyl’ produces a prompt 
and prolonged rise in blood pressure, without central stimula- 
tion and without causing cardiac irregularities even during 
cyclopropane anesthesia. 


‘Vasoxyl’ brand Methoxamine Hydrochloride Injection 20 mg. 
in 1 cc., boxes of 12 and 100 ampuls. 


BIBLIOGRAPHY: 1. Baltzly, R., and Buck, J. S.: J. Am. Chem. Soc. 64: 3040, 1942. 
- Stutzman, J.: J. Pharm. & Exptl. Ther. 97: 385, Dec., 1949. 
. Hjort, A. M.; Randall, L. O., and de Beer, E. J.: J. Pharm. & Exptl. Ther. 92: 283, 1948; de Beer, E. J., 
and Dews, P. B.: To be published. 
. King, B. D., and Dripps, R. D.: To be published. 
. Kistler and Ruben: To be published. 
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Cur good friend and member of our editorial 
board, Herbert C. Fett, is a trained, skill- 
ful and intrepid fisherman. He cast a hypnotic 
spell on us and the day after Christmas lured 
us to Stuart, Florida, the town in which Mayor 
O’Dwyer of Gotham was married. We had an 
early breakfast and took a short auto ride to 
Salerno where we were taken in hand by Cap- 
tain Toley, an outstanding navigator of Florida 
waters. After an hour’s sail on one of his Deisel- 
motored boats we reached the Gulf Stream. 
The water in the Gulf Stream is dark blue, the 
blue in an American flag. There is a razor-sharp 
line of demarcation; the other ocean water is a 
gorgeous green. Along the edges of the Stream 
are many kinds of fish. You hope and pray you 
will be lucky and find sailfish plentiful and 
biting, for they are what you are after. There isan 
art in landing a sailfish. Captain Toley, quickly 
aware we were not even in the amateur class, 
patiently explained and demonstrated the A, B, 
C’s to us. A mullet is the bait; you let the line 
drift out about 100 to 140 feet. The boat crawls 
along at trolling speed. Suddenly, you see a 
sailfish sticking out of the water, following and 
moving toward your bait (a thrilling sight). 
The sailfish strikes the bait with its sword-like 
beak. The sail thinks he has killed the mullet. 
Quick as a flash you release your drag. A dead 
fish does not move. You count about ten and 
then snub. If you have hooked the sailfish, the 
battle begins—and what a battle. It is an 
unforgettable experience to see a sailfish 7 feet 
long stand on its tail and do acrobatic stunts 
in its efforts to shake the hook loose or cut the 
line. You bring it almost to the boat. A whirring 
sound, the line is going out and Mr. Sailfish is 
again 200 feet astern. The battle begins again. 
Unless the fish is wounded to death, it is 
brought to the boat, unhooked and released, 
and then thrown back into the ocean. For this, 
one gets a certificate and a button. It took us 
about forty minutes to land one tough cus- 
tomer. We caught sixty fish, namely, dolphins, 
bonita, king and twelve sailfish. Professor Fett 


has the pictures. He says physicians do not 
take enough vacations. I now concur. If you 
are in the vicinity of Stuart or Salerno, Florida, 
look up Captain Toley. Should you not know 
the tricks, he will prove an excellent teacher. 
Fett said the other day, “How about running 
down to the West coast some time in April 
when the moon is full, and going out for 
tarpon?” 

Get thee behind me, Satan. But more fre- 
quent vacations (even if they are short) and 
doctors are sure to live longer and be more 
contented. 


HEMOCRACY, a new world order in 
which science will abolish war by ending 
man’s struggle for natural resources, is pre- 
dicted by Dr. Jacob Rosin, director of research 
of the Montrose Chemical Company, Newark, 
New Jersey, in an article in ‘“‘Chemical and 
Engineering News.” In the chemocractic 
society which he pictures, chemistry will replace 
agriculture by manufacturing food and fiber 
from cheap chemicals, as well.as coal from air 
and building materials from earth and seawater. 
The chemical Utopia envisioned will trans- 
form man’s entire mode of life, freeing him from 
dependence upon plants and creating a world 
of continuing abundance in which overpopula- 
tion and hunger ‘“‘will become things of the 
past, belonging to a barbaric age.” 
[Meanwhile, order me a double dry Martini, 
a medium done steak, an Idaho baked potato, 
a salad, cheese and a pot of coffee. Ed.] 


WENTY-SIX new Veterans Administra- 
tion hospitals and six major additions to 
existing V. A. hospitals are scheduled for com- 
pletion during calendar year 1950 announced 
F. H. Dryden, V. A. assistant administrator 

for Construction, Supply and Real Estate. 
These projects will contain approximately 
11,710 new hospital beds. The present author- 
ized bed capacity is 131,000. [Page Hon. Her- 

bert Hoover.] 

(continued on page 40) 
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THIS INVESTMENT 
IN SAFETY 
PAYS ALSO 
IN DOLLARS 


The Castle combination autoclave, 
water sterilizer, and still gives you 
complete hospital safety in your 
office or clinic. This is of paramount 
importance—but the Castle “2017” 
does more. Because it can process— 
at low cost—all the materials and 
instruments you use, and supply you 
with distilled water, the Castle 
“2017” can save you money. 

Here are the services the Castle 
“2017” performs: 


FOR HOSPITAL SAFETY— Autoclave 
gives true pressure sterilization. ‘Full 
Automatic” instrument sterilizer. The 
combination of still and autoclave gives 
you perfectly sterile water. 


FOR MONEY-SAVING OPERATION— 
the single compact unit accomplishes all 
the sterilizing operations. It fits in 42” of 
wall space. Any nurse can operate it. With 
the Castle “2017” you can buy the cheaper 
unsterile materials and conveniently steri- 
lize them in your own office at a great 
saving. A single efficient generator supplies 
heat for autoclave, water sterilizer, and still. 


LIGHTS AND STERILIZERS 


CASTLE "2017" 


FOR PATIENT RELATIONS —The Castle 
“2017” is the last word in safe, complete 
sterilization—and it looks it! It creates con- 
fidence as no other equipment can. 


ASK YOUR CASTLE DEALER IF YOUR 
PRESENT EQUIPMENT HAS TRADE-IN 
VALUE—For Castle “2017” Catalog write: 
Wilmot Castle Co., 1149 University Ave., 
Rochester 7, New York. 
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UNRETOUCHED PHOTOGRAPHS — SAME CHILD 


Right leg: 40 min. after injection of 300 cc. 
saline solution without Hydase: Note 
intense swelling. 


Left leg: 40 min. after injection of 
500 cc. saline solution with Hydase. 
Swelling is very slight. 
Efficiency 


In hypodermoclysis . . . 
HyDASE has proved a remarkably efficient 
aid to of and 
trient solutions. Ideally suited for use when 
Safety it is difficult or impractical to inject into veins. 

In local anesthesia . . . 
‘ Hydase facilitates nerve block anesthesia 
. because it diffuses the anesthetic to the de- 
Patient-comfort —_ area; no need to inject directly into 

the nerve. 


HYDASE 


Lyophilized Hyaluronidase 
is safe: nontoxic, nonantigenic, nonaller- 
genic. Supplied in vials of 150 and 500 TR 
(Turbidity-reducing) units. 
Descriptive literature to physicians on request 
*Trade Mark 


Wyeth Incorporated, Philadelphia 3, Pa. 


| 
® 


Cremothalidine is a smooth, exceptionally palatable 
suspension of Sulfathalidine® phthalylsulfathiazole, 
a remarkably effective, nontoxic enteric bacteriostat, 
only 5% of which is absorbed from the bowel. 
Cremothalidine is particularly acceptable to 
children, but is useful in all age groups. It is 
indicated especially for ulcerative colitis, E. coli 
infections of the urinary tract, and for enteric 
bacteriostasis in intra-abdominal surgery. 
Cremothalidine is supplied in convenient, wide-mouth 
Spasaver® bottles of 8 fluidounces. 

Sharp & Dohme, Philadelphia 1, Pa. 


DOHME 


Cremothalidine 


Sulfathalidine Suspension 


Simplified dosage superior 


Sulfonamide 
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FREEDOM 
FASUTNESS 


OUTSTANDING 
ADVANTAGES OF 
MANDELAMINE 


1 Wide antibacterial range, 
including both gram-negative 
and gram-positive organisms 
2 No supplementary acidifi- 
cation required (except when 
urea-splitting organisms occur) 
3 Little or no danger of drug- 
fastness 


4 Exceptionally well tolerated 


S No dietary or fluid regu- 
lation. 


6 Simplicity of regimen—3 or 
4 tablets t.id. 


MANDEL AMINE is the registered 

ark of N Chemical Co., 
for its brand of methenamine 
mandelate. 


1. Wilhelm, S. F.; et al.: .A.M.A. 
141: 837 (1949). 


2. J. V., and Duca, C. J.: 
J. Us. 459 (1949). 


3. Butt A. J.: J. Florida M. A. 35: 
430 (1949). 


MANDELAMINE 


U. S. PAT. OFF. 
Brand of Mandelate 


URINARY ANTISEPTIC 


Extensive clinical use of MANDELAMINE* in the 
management of urinary-tract infections 
requiring prolonged antisepsis, has established 
there is little or no danger that bacteria will 
develop resistance to this drug. 


Wilhelm et al.! observed no instance of 
drug-fastness while treating 47 cases of per- 
sistent A. aerogenes infection. In some patients 
therapy was continued for as long as five weeks. 
These findings on the sustained antibacterial 
effectiveness of MANDELAMINE confirm the con- 
clusions of Scudi and Duca,” Butt,3 and others. 


MANDELAMINE is indicated in pyelonephritis, 
nephroptosis, nephroptosis with pyelitis, cystitis, 
prostatitis, nonspecific urethritis and infections 
associated with urinary calculi or neurogenic 


bladder. 


NEPERA CHEMICAL CO., INC. 


NEPERA PARK * YONKERS 2, N.Y. 
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No. 1, UNIT ENVELOPE —3 x 36 


6 envelopes to the carton 


—non-adherent, 
lubricant, 
emollient, and 
sterile dressings 
for burns and 
wounds of 
traumatic or 
_-— surgical origin 


—non-toxic, 
non-macerat- 
ing, separable, 
and sterile 
packing 
material for 
post-operative 
plugs, packs, 
rolls, and 
tampons 


—non-irritating, 
non-sticking, 
pliant, and 
sterile material 
as wick or drain 
tubing. 


In Two Convenient Sizes: 


No. 2, DUPLEX ENVELOPE — TWO 3” x 18 


6 envelopes to the carton 


THE SIMPLE, BLAND, STERILE 


4 


Always ready—always sterile: 
VASELINE Sterile Petrolatum Gauze 
Dressings are so handy and so useful 
wherever an emollient, non-adherent, 
non-irritating, and non-macerating 
Covering, Packing, or Drainage 
material is indicated, for emergency or 
routine application. From compact 
foil-envelopes, they may be cut into 
strips or pads of various dimensions, 
or folded, or used full-length. Fine- 
meshed absorbent gauze (44/36, 
Type I, U.S.P.) prevents growth of 
granulation tissue through gauze. The 
light, even impregnation with sterile 
petrolatum (white petroleum jelly 
U.S.P.) avoids danger of tissue 
maceration. 


CHESEBROUGH MFG. CO., CONS’D 
PROFESSIONAL PRODUCTS DIVISION 
NEW YORK 4, N. Y. 


Vaseline 


Trade-Mark ® 


Sterile 


Petrolatum Gauze | 


Dressings 


IN BURNS, WOUNDS, AND MANY SURGICAL PROCEDURES 


Available through your 
regular source of supply 
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Depo-Meparin 


price reduction 
of 26% 


A price reduction of 26% makes it possible 
now for more patients to receive the thera- 


eutic advantages of Depo*-Heparin. 
P P P 


Upjohn research and production workers 
have so improved methods of extraction, puri- 
fication, and assay of this long-acting anti- 
coagulant that it is now possible to meet 
increasing clinical needs and to reduce its 
cost by 26%. 


Literature describing anticoagulant therapy 


in detail is available on request. 


*Trademark, Reg. U. S. Pat. Off. 
iY) ie LE in the service of the profession of medicine 
t 


THE UPJOHN COMPANY, KALAMAZOO 99, MICHIGAN 
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in alcoholism... 


7:15 P.M. Handwriting of a pa- 
tient with delirium tremens, before 
Tolserol was administered. 


7:40 P.M. Handwriting of same 
patient, twenty-five minutes after 
the oral administration of Tolserol. 


Tolserol 


Squibb Mephenesin |3-0-toloxy, 1-2-propanediol) 


e to control tremor and quiet the patient 
e for the relief of withdrawal symptoms 


e to reduce or eliminate the use of paral- 
dehyde and barbiturates 


e administered orally and intravenously 


Elixir, Capsules, Tablets, Solution 


**TOLSEROL’’ IS A TRADEMARK OF E.R. SQUIBB & SONS 


i 
pm 4 


AN ADVANCE IN ANTIB 


FURALIN 
SOLUTION 


2 
‘BRAND OF NITROFURAY 
CRE 


FOR PAINFUL inrecten surrace LESIONS sucu as spurns... 


the application of Furacin Solution by means of an atomizer has obvious advantages. 
The low surface tension and water miscibility of Furacin Solution facilitate 


its attaining the sites of infection. 


Furacin® brand of nitrofurazone N.N.R. is available in 0.2 
The per cent concentration in water-miscible vehicles. It is 
NITROFURANS indicated for topical application in the prophylaxis 


| | or treatment of infections of wounds, severe burns, 
O,N R cutaneous ulcers, pyodermas and skin grafts. 
Literature on request. 


A unique class of EATON LABORATORIES, INC., NORWICH, NEW YORK 


antibacterials 
FURACIN SOLUBLE DRESSING + FURACIN SOLUTION 


ACTERIAL THE # 
4 
(CHEMISTRY 
3 
4 


‘slow healing WOUNDS 
ULCERS 
(decubitus, varicose, diabetic) 


renew vitality of 
sluggish cells- 


stimulate healthy 
granulation 


CONTAINS: | 
Norwegian 

Cod Liver Oil 

inc Oxide 
Talcum 
Petrolaium 
Lanum 


USE 
AS DIRECTED 
PHYSICIAN @& 


Manutactured & 


Desitin Ointment is a stable 
blend of crude cod liver oil (with unsatu- 
rated fatty acids and vitamins A and Din 


proper ratio for maximum efficacy), zin¢ oxide, 


talcum, petrolatum, and lanolin. Min 
scarring; dressings easily appli 
painlessly removed. Tubes of 1 0z., 


2 oz., 4 0z., and Lib. jars. 
Send for SAMPLES and new clinical reprint — 


1. Behrman, H. T., Combes, F. C., Bo 
Leviticus, R.: Industrial Med. & Surg. 


accelerate smooth 
epithelization' 
with 


® 
OINTMENT 


the external 
cod liver oil 
therapy 


reet, Providence, R. I 
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That in men a good breakfast is essential 
to maximal mental and physical efficiency 
during the pre-noon hour was recently in- 
dicated by carefully controlled laboratory 
experimentation. 


In this study, conducted at a prominent 
medical college, a group of ten male stu- 
dents was observed for a three week period 
during which time they were given a well 
known basic breakfast pattern. During 
the following three week period breakfast 
was withheld entirely. Throughout the 
duration of the observations, physiologic 
responses manifested during the ‘‘basic 
breakfast”’ period and the ‘‘no breakfast’’ 
period were appraised and compared. 


NOTE THESE RESULTS 


1. In the majority of subjects, omission 
of breakfast significantly increased 
tremor magnitude and decreased work 
output; choice reaction time was in- 
creased in a substantial proportion 
of subjects. ' 

. No significant change in body weight 
was recorded either during the “‘basic 
breakfast”’ period or during the ‘‘no 
breakfast”’ period. 


Z 


3. Reactions to the omission of break- 
fast, as significant as they were in 
women undergoing comparable tests, 
appeared to have been more severe 
in men. 


THE BASIC BREAKFAST 


The basic breakfast pattern used in this 
study consists of fruit, cereal, milk, bread 
and butter. Adjusted to provide one-fourth 
of the daily caloric needs of the subjects, 
it supplies virtually all essential nutrients 
in excellent proportion. The main dish of 
this breakfast is the cereal serving, com- 
posed of breakfast cereal, milk and sugar. 
The cereal serving adds virtually endless 
variety of taste, form and consistency, and 
contributes to the noteworthy economy 
of this nutritious breakfast. 


The presence of this seal indicates that all nutritional state- 
ments have been found acceptable by the Council on 
Foods and Nutrition of the Americz~ Medical Association. 


CEREAL INSTITUTE, INC. 


135 South La Salle Street « Chicago 3 


A RESEARCH AND EDUCATIONAL ENDEAVOR DEVOTED TO THE BETTERMENT OF NATIONAL NUTRITION 
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MEN 7 and their breakfasts 


Nex irradiation process 


diminishes danger 


Homologous Serum Hepatitis 


Infusion With Less Risk 


Ultraviolet irradiation of plasma destroys certain 
viral contaminants* that may cause homologous serum 
hepatitis in about 4.5% of patients. You may there- 
fore administer irradiated Lyovac plasma with less 
risk of serum hepatitis as a result of the infusion. 


Stable, Portable 


Stable without refrigeration, Lyovac Normal Human 
Plasma (Irradiated) is prepared according to regula- 
tions of the National Institute of Health. The plasma 
is pooled, flash-frozen, dehydrated from the frozen 
state under high vacuum (the lyophile process) and 
sealed under vacuum. 

*Blanchard, M.C., et al.: J.A.M.A. 138:341, 1948. 


LYOVAC 


Normal Human 


Convenient 

A blood substitute of choice for treatment of shock, 
fractures, severe burns, and hypoproteinemia, irra- 
diated Lyovac plasma is quickly restored, and each 
isotonic unit is osmotically equal to two units of 
whole blood. 


Gamma Globulin, 660 mg./100 ce. 


Lyovac Plasma (Irradiated) is supplied desiccated in 
vacuum bottles to yield 50 cc., 250 cc., and 500 cc. 
of irradiated, normal human plasma (660 mg. of 
gamma globulin per 100 cc.), or smaller quantities 
of hypertonic plasma for special purposes. 

Sharp & Dohme, Philadelphia 1, Pa. 


PLASMA IRRADIATED 


IRRADIATED 

Plasma! 


Which suture will break first— 


MICROGAUGE SCANS ENTIRE LENGTH OF SUTURE 


12 1s 21 24 33 % 39 42 4s 48 


1, Hand-Polished Surgical Gut Suture Meeting U.S.P. Requirements — Size 1, charted 
by the photoelectric microgauge, shows diameter irregularities along entire length of 
strand. 


3 33 % 39 42 4s 48 s1* 

2 « Ethicon Tru-Gauged Surgical Gut Suture— Size 1, charted in same manner by micro- 
gauge, shows gauge-uniformity resulting from exclusive Tru-Gauging process. This 
gauge-uniformity gives greater strength by eliminating “low spots” that cause weakness, 


HE PROVERB, “A chain is no stronger than its 
weakest link,” holds true in the art of suture 
making ... By having no “low spots” Ethicon elim- 
inates the “weak links” that cause breakage. 
In the graphs above it is demonstrated that a hand- T j C 0 Fe 
polished suture meeting U.S.P. requirements may 
vary in diameter more than six times as much as the Vy; < 
Ethicon suture. Ethicon’s superior gauge-uniformity, 
giving greater uniformity of strength, is accomplished 
by our exclusive Tru-Gauging process. ETHICON SUTURE LABORATORIES, INC. 
For all that is best in a suture...to serve your 
surgical skill . . . specify Ethicon. Suture Laboratories at New Brunswick, N. J.; 
ANOTHER ETHICON EXCLUSVE....To guard against Mersons (Sutures) Lid 
even absorption in tissue, Ethicon’s Tru-Chromicizing 


Edinburgh. 
process gives uniform chrome deposition from center 
to periphery. 
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Editorial 


THE MILLER-ABBOTT TUBE: A WARNING 


INCE the Levin, Rehfuss and other 
S tubes of similar character were intro- 
duced, a number of modifications 
have come forward. The most important is 
the Miller-Abbott tube which consists of a 
tube about 10)4 feet in length. It can 
traverse a part or the entire length of the 
intestinal tract and eventually appear at 
the anus and be expelled in that manner. 
From the very beginning I have been fear- 
ful concerning the use of the Miller-Abbott 
tube. It never appealed to me as a cure-all 
for all gastric and intestinal obstructions. 
Surgeons have reported many good results 
due to the use of the tube for the preven- 
tion and cure of intestinal obstruction. 
The Miller-Abbott tube should not be 
used promiscuously; it should be reserved 
only for those cases in which there are 
definite indications for its use. But the 
passage of this tube through the intestinal 
tract is not without its dangers. The mer- 
curial tip or metal tip has its advantages 
and disadvantages. With these tips the tube 
will progress more rapidly along the course 
of the intestinal tract, but at the same 
time the danger of scarring of the mucous 
membrane and even perforation of the in- 
testinal tract is paramount. Perforations of 
the intestinal tract due to the Miller- 


Abbott tube have been reported. On our 
service we had a patient who was operated 
upon for carcinoma of the colon by means 
of a Mikulicz procedure. It was deemed 
advisable to pass the Miller-Abbott tube 
in this case. The patient did well for two 
days and then developed signs of great 
abdominal distress with symptoms of peri- 
tonitis due to multiple perforations of the 
small intestine. On another service in the 
same hospital the Miller-Abbott tube was 
responsible for intestinal obstruction. It 
seems ironical for the Miller-Abbott tube 
to do this but nevertheless it happened in 
a child two and a half years old. The tube 
is a little over 4 feet in length for use in 
children. 

In the majority of cases it would be better 
to perform an operation to relieve the ob- 
struction and not put the patient in 
jeopardy on account of the blind and at 
times traumatic course the tube takes in 
its passage down the intestinal tract. A 
simple colostomy is a safer and better 
procedure. If the Levin or Rehfuss tubes 
fail to produce results in a badly obstructed 
patient, it would be better to perform an 
appropriate operation to relieve the ob- 
struction rather than resort to the use of 
the Miller-Abbott tube. 

Mosts BEHREND, M.D. 
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Priginal Articles 


SEGMENTAL RESECTION IN PULMONARY SURGERY 


Emit A. NACLERIO, M.D. AND Lew A. HocusBerc, M.D. 


Attending Thoracic Surgeon, Thoracic 
Surgical Service, Columbus Hospital 


New York, New York 


T is the purpose of this paper to empha- 
size the importance of the segmental 
conception of pulmonary anatomy, to 

discuss the clinical importance of the 
divisions of the lung, to present a number 
of representative cases of patients oper- 
ated upon by the authors in which the 
concept of pulmonary segmental resection 
has been utilized and to enumerate surgical 
methods used in the removal of subdivisions 
of the lobe. 

Medical literature concerning pulmonary 
segmental resection has appeared sparingly 
since Churchill’s first description of a 
lingulectomy for bronchiectasis in 1939.! 
However, during the past few years it has 
been shown as a result of anatomic studies 
and increased surgical experience that the 
bronchopulmonary segment (Fig. 1) is a 
surgical unit and lends itself to removal 
with minimal technical difficulties or risk.?~5 
This procedure which permits the accom- 
plishment of one of the major principles in 
pulmonary surgery, namely, the preserva- 
tion of as much functional tissue as possi- 
ble, is no longer a subject of controversy 
and now unanimity of opinion exists 
regarding its use whenever indicated and 
feasible. 


GENERAL CONSIDERATIONS 


It is only natural that segmental resec- 
tion was first applied in the treatment of 
bronchiectasis since this condition is pri- 
marily a segmental disease frequently in- 
volving multiple bronchopulmonary seg- 
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Attending Thoracic Surgeon, 
Department of Thoracic Sur- 
gery, Kings County Hospital 


Brooklyn, New York 


ments in one or both lungs. The application 
of this procedure to bronchiectatic patients 
with extensive bilateral involvement as- 
sumes importance when one realizes that 
the majority of sufferers are doomed to 
chronic or recurring invalidism and be- 
come social outcasts because of their 
paroxysmal cough and associated expec- 
toration of copious amounts of fetid 
sputum. Today, however, they are candi- 
dates for palliation or cure since segmental 
resection allows the conservation of a 
maximum amount of competent res- 
piratory tissue. This is not possible 
when entire lobes are removed. “The 
structure of the lung appears to maintain 
its spatial integrity despite serious func- 
tional deterioration. When normal lung is 
called upon to fill spatial demands the 
changes of complimentary emphysema 
ensue, presumably with further reduction 
of the functional margin of safety with 
which this organ is so liberally provided. 
A segment of the kidney or the liver may 
be removed without significant reduction 
of the function of the part which is left 
behind. Not so with the lung. Surgical 
principles of conservation of function thus 
centers in conservation of volume.’’® 

In a previous article’ one of the authors 
(E. A. N.) in commenting on segmental 
resection or lobectomy as the treatment of 
choice for bronchiectasis when one segment 
of only one lobe was involved, stated the 
following: ‘‘In the opinion of the author a 
lobectomy is the preferred treatment for 


American Journal of Surgery 


Naclerio, Hochberg—Pulmonary Segmental Resection 


the following reasons: (1) The operation 
is less difficult to perform. (2) There are 
fewer postoperative complications (atelec- 
tasis, bronchopleural fistula, empyema). 
(3) The problem of pulmonary reserve will 
rarely become a determining factor.” 

A review of a series of cases in which 
patients were subjected to pulmonary 
segmental resection operated upon by the 
authors during the past six months, how- 
ever, has shown that the procedures were 
no more difficult to perform in most in- 
stances than the average lobectomy. AlI- 
though the complications are now slightly 
greater than the average lobectomy, con- 
servation of normal lung tissue often 
justifies the procedure. Empyema de- 
veloped in one of the patients studied; in 
another a bronchopleural fistula developed. 
One patient operated upon for bronchi- 
ectasis was bronchoscoped because of in- 
complete expansion of the remaining seg- 
ments. The patient had severe chest-wall 
pain which probably largely contributed 
to the development of atelectasis. In- 
creased knowledge and better diagnostic 
methods in detecting pulmonary lesions 
both benign and malignant make it manda- 
tory that the matter of conservation of 
normal lung tissue be an important deter- 
mining factor in excisional surgery. 

A patient may be suffering from two 
different types of lesions which warrant 
removal. In this regard the presentation of 
the following case report was considered 
significantly valuable: “The patient pre- 
sented himself with a giant cyst in the 
right lung which had caused almost a total 
collapse of that lung. Upon exploration it 
was found that the cyst represented a 
check valve mechanism in one of the sub- 
segments of the upper lobe. The sub-seg- 
ment was removed with proper re-expansion 
of the remaining lung. A six months’ 
follow-up x-ray revealed an abnormal 
shadow in the left upper lobe which turned 
out to be a primary carcinoma, the treat- 
ment for which is pneumonectomy. If the 
lobe was originally used as the unit of 
excision the patient would have had no 
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chance for proper treatment of the carci- 
noma which subsequently developed in 
the left lung.’ 


CLINICAL IMPORTANCE OF DIVISIONS 
OF THE LUNG 


The clinical importance of the major and 
minor divisions of the lungs is borne out 
by the fact that the majority of pulmonary 


Fic. 1. Schematic representation of the bronchial tree. 
The number of each branch corresponds to that of the 
pulmonary segment which it supplies. The Jackson- 
Huber nomenclature listed below is based upon the 
position of the segment within each lobe. 
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2A 


2B 


Fic. 2. Case 11. A, x-ray showing round, discrete shadow in left upper lung field; B, post- 


pneumonectomy x-ray, left. 


3B 


Fic. 3. Case 111. A, postero-anterior view demonstrating large cavity in left upper lobe 
and pneumothorax; B, x-ray taken three months following removal of upper lobe and 
superior division of lower lobe (left). Apical thoracoplasty has been performed. 


lesions have predilection for certain sites 
and follow special patterns. Diseases affect- 
ing pulmonary tissue may be found in an 
entire lung or in a lobe; morbid changes of 
many kinds may be confined to a segment. 
(Fig. 1.) 

Tuberculosis is the common offender of 
the upper lobes and is more commonly 
found in the right upper lobe, the posterior 
and apical segments being most frequently 
affected. The site of involvement of pri- 
mary malignancy was accurately deter- 
mined in 305 histologically verified cases.’ 
The right upper lobe was a most frequent 


site followed by the left upper lobe (similar 
to tuberculosis). (Figs. 2a, Case 11, and 3A, 
Case 11.) The superior divisions of the 
lower lobes have special significance both 
surgically and pathologically because these 
segments are the most frequent sites of 
abscess formation. (Fig. 4A and B, Case 
iv.) The anterior and posterior divisions of 
the upper lobes are also common areas for 
abscess involvement. (Fig. 5a and B, Case 
v.) Tuberculous cavities often form in the 
superior division of the lower lobe. Pul- 
monary cysts are also frequently localized 
in this segment.® Bronchiectasis is usually 
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Fic. 4. Case tv. a, shadow in left lung field, hilar area; B, lateral view demonstrating shadow in mid-lung field 
posteriorly close to spine: c, x-ray taken four days following removal of superior segment of left lower lobe. 


4B 


5c 


Fic. 5. Case v. A, postero-anterior view; B, lateral view; shadow in mid-lung field; c, film taken six days following 


removal of posterior segment of upper lobe. 


a segmental rather than a lobar disease 
process involving the bronchopulmonary 
segments in certain patterns. It is rarely 
found in the superior divisions but is com- 
mon in the basal segments of the lower 
lobes. The lingular division of the left 
upper lobe and the bronchi of the right 
middle lobe are frequently found to be 
diseased, with the basal segments. (Fig. 
6a and s, Case 1.) The middle lobe not 
infrequently is the seat of chronic disease 
with varying degrees of atelectasis, pneu- 
monitis and abscess formation (which do 
not clearly fall into the classification of 
either bronchiectasis or lung abscess). 
Benign and malignant peripheral tumors, 
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metastatic solitary new growths and arte- 
riovenous aneurysms, more uncommon 
pulmonary lesions, are also usually seg- 
mental in distribution. These conditions, 
however, may be found anywhere in the 
tracheobronchial tree. 

The numerous pathologic conditions 
already mentioned which are confined to a 
segment can be detected by fluoroscopy, 
radiography, bronchography, bronchoscopy 
and exploratory thoracotomy. 

Radiologic investigation and broncho- 
graphic studies are the basis of accurate 
pulmonary localization, the latter being 
most important in the diagnosis and treat- 
ment of bronchiectasis. Careful mapping 
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6A 


6c 


Fic. 6. Case 1. A, postero-anterior view; B, left anterior oblique view; bronchiectasis of the basal divisions of the 
right and left lower lobes, the right middle lobe and lingular division of the left upper lobe; c, x-ray taken on third 
postoperative day; postero-anterior view showing expansion of remaining lung. 


7A 


7C 


Fic. 7. Case vi. A, shadow more clearly visible in left paracardiac region close to diaphragm following diagnostic 
pneumothorax; B, lateral view demonstrating shadow close to diaphragm posteriorly in region of spine; Cc, x-ray 


taken five days following removal of left basal segment. 


of the bronchial tree and complete visual- 
ization of all the pulmonary segments 
become a necessity before surgery is 
instituted. In this disease the extent of 
involvement and accurate appraisal of the 
diseased areas within the lung should be 
established before the operation is under- 
taken if satisfactory results are to be 
achieved. Generally, it is difficult to 
estimate the distribution of the bronchi- 
ectatic areas at the time of operation. 

The value of bronchoscopy is obvious 


since the detection of a segmental shadow 
in the lung immediately concentrates 
attention upon the related bronchus which 
is often found to be abnormal. This has an 
important bearing upon the diagnosis and 
early treatment, especially if a lesion (e.g., 
inflammatory, neoplastic or foreign body) 
is found. 

In exploratory thoracotomy when bron- 
chogenic carcinoma is suspected because of 
the presence of a sharply defined peripheral 
mass or an irregular, demarcated lesion in 


American Journal of Surgery 


492 
: 
4 
\ 
= 7B | 


Naclerio, Hochberg—Pulmonary Segmental Resection 


8A 


Fic. 8. Case vit. A, x-ray showing shadow 


days following lingulectomy. 


a lobe (Fig. 2a, Case 11), segmental resec- 
tion or lobectomy is indicated to establish 
a diagnosis. The removal of a small piece 
of tissue in these cases is not feasible be- 
cause the tissue thus obtained need not be 
representative of the pathologic process. 
In many instances in which a broncho- 
scopic biopsy and a cytologic study nega- 
tive for malignancy are obtained, the 
surgeon is compelled to remove a segment 
or lobe so that the diagnosis may be 
verified by frozen section at the time of 
operation. The same principle should be 
followed when a cytologic study positive 
for malignancy is obtained in the presence 
of a bronchoscopic examination which is 
negative, in view of the occasional false 
positives obtained in the diagnosis of 
carcinoma from the cytologic examination 
of sputum or bronchial secretions. The 
gross examination and microscopic study 
of the tissue obtained by segmental resec- 
tion will establish or eliminate the necessity 
of a total pneumonectomy or even lobec- 
tomy. A biopsy report which is negative 
makes the operation complete since the 
offending lesion contained in the removed 
segment has been excised and the patient’s 
chest is then ready for closure. (Fig. 4a, 
B and c, Case v.) 

Prediction as to the resectability of a 
segment will always be subject to modifica- 
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in left paracardiac area; B, x-ray taken four 


tion by the anatomy and pathologic con- 
dition found at the time of operation. If 
there is any question concerning the amount 
of tissue to be excised when dealing with 
inflammatory lesions, the surgeon should 
err a little on the radical side because 
inadequate removal of diseased tissue may 
lead to serious postoperative complications 
and the probable necessity of a later 
re-entry into the chest. In tuberculosis 
segmental resection may be indicated for 
a tuberculoma or a small, thick walled 
cavity. Not infrequently in addition to 
involvement of the upper lobe there is asso- 
ciated disease in the superior division of 
the lower lobe. In these cases an upper 
lobectomy and superior division segmental 
resection can be considered. (Fig. 3a and 
B, Case 111.) Applied to malignancy of the 
lung, one should abandon the principle of 
segmental resection and resort to pneu- 
monectomy together with extirpation of 
the mediastinal lymph nodes. (Fig. 2a and 
B, Case 11.) In rare cases, notably peripheral 
tumors, cure can be obtained by simple 
lobectomy. 

Segmental resection when feasible is 
applicable to all segments of the lungs. 
The basal segments (as a unit), lingula, 
superior segments and anterior segments 
(upper lobes) have been found to be the 
most accessible and easiest to remove. 


ee 

|_| 


494 


TECHNIC OF SEGMENTAL RESECTION 


Although the development and refine- 
ments of segmental resection have offered 
the most striking recent advance in pul- 
monary surgery, there is still no unanimity 
as to the approved method in removing a 
segment. Because the procedure is still 
attended with greater morbidity than 
desired, a brief review of the methods used 
is presented. All the methods advocated 
depend upon the delineation of the normal 
from the diseased segment by attempting 
to identify the intersegmental plane and 
most of all upon differential inflation of the 
normal segments after clamping the bron- 
chus to the diseased segment. 

Churchill and Belsey! who first projected 
the concept of segmental resection (1939) 
removed a segment by the use of clamp 
and suture technic. The disadvantages of 
this method have been clearly outlined: 
“1, It is impossible to place the clamps 
precisely in the intersegmental plane. 
Either too much or too little tissue is 
resected. 2. The application of clamps 
across the lung is crude and traumatizing. 
Bleeding and hematoma formation may 
be unavoidable. 3. Excessive suture ma- 
terial is necessary. This increases foreign- 
body reaction and predisposes to secondary 
infection. 4. Puckering and reduction in 
size of remaining segments are produced. 
Re-expansion may tear the sutured lung 
surface.” 

Clagett and Deterling‘ have described a 
method of removing the lingula by retro- 
grade dissection without the use of clamps. 
The technic consists of stripping the 
bronchus and vessels with traction dis- 
section, thus bluntly establishing a plane 
of cleavage. They recommend the use of 
interrupted plain catgut sutures in order 
to approximate the visceral pleura over the 
line of cleavage. The use of sutures invites 
air leaks, alters the shape of the remaining 
segment and reduces its volume.® Although 
this technic can often be employed, it is 
not infrequently seen that when removing 
segments, especially the smaller ones, 
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portions of adjacent segments are often 
torn off or smaller bronchi of the same 
segment are torn, leaving portions of that 
diseased segment attached to the remaining 
lung.!° 

Reubenstein and others!® suggested the 
injection of a few drops of methylene blue 
added to 15 cc. of hydrogen peroxide into 
the segmental bronchus. Obstruction by 
tumor or bronchopulmonary secretions 
might make this impractical and theo- 
retically the danger of contamination 
would be increased. Also, if the procedure 
is not carefully carried out, there is danger 
of pleural soiling. 

Coleman,'! after dividing the segmental 
structures, develops the intersegmental 
plane by sharp dissection, cutting boldly 
through the lung parenchyma in a line of 
the intersegmental plane. Bleeding is negli- 
gible in that the parent artery to the 
respective lobe is temporarily occluded by 
drawing taut a previously placed ligature 
of umbilical tape. As Coleman said, the use 
of the procedure demands that the surgeon 
has a detailed knowledge of the embryo- 
genesis of the segments and that consider- 
able time has been devoted to dissecting 
fresh autopsied specimens prior to carrying 
out the operation on a patient. 

Overholt and Langer’ have described 
their technic for segmental resection uti- 
lizing the traction-dissection and differen- 
tial dissection method. After the artery, 
bronchus and vein to a segment have been 
ligated and divided, it is then possible by 
gentle, blunt finger dissection to separate 
the diseased from the normal segments. 
Before the separation is started, the normal 
segments are inflated by raising the intra- 
bronchial pressure. The line of demarcation 
then stands out clearly and facilitates 
separation. The plane is completely avascu- 
lar and the actual splitting of the lobe is 
done by blunt dissection mainly by the 
thumb and forefinger. After the bronchus, 
artery and vein to the segment have been 
divided, the only structure holding the 
segments together that needs to be dis- 
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sected by sharp dissection is the visceral 
pleura. The surface of the remaining seg- 
ment may bubble slightly but this usually 
stops after a moist cottonoid pad has been 
applied for a few moments. One to six 
intersegmental vessels may have to be 
ligated. 

More recently, at the suggestion of 
Ramsay" Overholt has altered his technic 
slightly. By following the intersegmental 
vein peripherally from the hilum the 
operator can enter the intersegmental 
planes accurately. According to them the 
intersegmental vein can readily be located 
at the hilar area of segments, one-half seg- 
ments and even one-quarter segments and 
then followed as practical guides to the 
plane of separation. They conclude that 
with the use of this technic the incidence 
of complications such as an inexpansible 
lung, empyema and bronchopleural fistula 
should not be higher than that of an un- 
complicated lobectomy. 

The technic the authors employ resem- 
bles that of Overholt with a few minor 
deviations. Identification and severance 
of the bronchus, arteries and veins belong- 
ing to a segment permit subsequent sur- 
gical removal of the segment. Use of the 
intersegmental vein as a guide has not 
proven uniformly successful. Also, with 
steady traction being applied on the 
clamped distal bronchus in the secondary 
hilum, one is apt to get into a false plane 
easily when the forefinger and thumb are 
used for blunt dissection due to the differ- 
ence in resistance of the bronchial and 
alveolar tissue. We have found in many 
cases that even after clamping or dividing 
a segmental bronchus nearly normal infla- 
tion of that segment takes place. Air does 
cross these intersegmental fissures, appar- 
ently by means of small air passages 
(Kohn’s pores). In other instances inflating 
or deflating the lung before applying a 
clamp to the branch bronchus of the 
diseased segment has shown that the 
affected part if atelectatic or pneumonitic 
(or a combination of these) would preclude 
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inflation. On the other hand, in certain 
forms of bronchiectasis the diseased seg- 
ment does not deflate when intrabronchial 
pressure is reduced. This phenomenon has 
also been observed by Churchill. The air 
in the alveoli is trapped air. However, when 
the application of positive pressure to a 
collapsed lobe causes complete inflation 
despite the presence of a clamped segmental 
bronchus, determining the line of demarca- 
tion between the diseased and normal 
segments becomes difficult by inspection 
alone. Palpation is an aid in such cases in 
that comparison of the segments reveals a 
distinctly more marked degree of tension 
in the normal segments. 

The authors have obtained the best 
results by having the lung inflated after 
having clamped the segmental bronchus 
to the diseased segment and then making 
a fine incision in the visceral pleura com- 
pletely around the lobe in a line which is 
thought to coincide with the desired inter- 
segmental plane. The decision as to where 
to place this incision is dependent on the 
following: (1) a study of the x-rays; (2) 
careful evaluation of the type and degree 
of the pathologic condition present; (3) 
knowledge that the bronchi radiate as the 
spokes of a wheel, the changing of direction 
being dependent on local factors; (4) 
detailed knowledge of the anatomy of the 
segments; (5) following the intersegmental 
vein if discernible; (6) inspection of the 
expanding lobe during the administration 
of positive intrabronchial pressure and (7) 
careful palpation of the inflated lobe. 
Then, by gently inserting the forefinger 
into the peripheral parenchymal tissue, a 
lack of resistance will guide the finger to 
the intersegmental plane. If small bronchi 
are encountered, the surgeon can be guided 
by the fact that they diminish in caliber 
and fade out as they approach the inter- 
segmental plane. While the assistant applies 
slow, steady traction on the branch bron- 
chus and vessels, the surgeon can hasten 
the procedure by utilizing both hands in 
performing the blunt dissection. 
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CASE REPORTS 


Case 1. G. N. was an eleven year old 
Puerto Rican boy with a history of productive 
cough of mucopurulent material dating back 
two months before entering the hospital. The 
patient had had a non-productive cough since 
the age of eight at which time he developed 
pertussis. Bronchoscopy demonstrated muco- 
purulent secretions exuding from the middle 
and basal divisions of the right lower lobe. 
Lipiodol studies revealed bronchiectasis of the 
same in addition to involvement of the lingula 
and basal division of the left lower lobe. At 
operation the middle and basal divisions of the 
right lower lobe were removed. 


Comment. This patient with bilateral 
bronchiectasis is an example of one of the 
chief indications for segmental resection. 
At operation the middle lobe and basal 
division of the right lower lobe were re- 
moved. Three to six months following the 
first procedure the other side will be 
operated upon removing the lingula and 
basal division of the left lower lobe. These 


patients were formerly denied surgery. At 
the present time, however, utilizing the 
segment as the unit of excision instead of 
the entire lobe, a sufficient amount of func- 
tioning lung tissue is conserved to permit 
his continuing a normal life. 


Case u. F. Y., a white male aged fifty-five, 
was admitted to the hospital with a shadow in 
the left upper chest which caused cough at 
times harassing in nature. The past history re- 
vealed that the shadow was first found upon 
routine x-ray three years previously. Studies 
for tuberculosis were repeatedly negative. 
Surgery was suggested at various times but the 
patient refused in view of his asymptomatic 
history. A readmission x-ray revealed a shadow 
in the upper left lung field. The lateral film 
showed this to be posteriorly. At operation an 
indurated mass in the apical posterior segment 
was palpated. The segment containing the 
tumor was removed. A frozen section at the 
time was positive for malignancy. A pneumo- 
nectomy was then performed. 


Comment. At operation the apical pos- 
terior segment was resected which was 
found to contain malignant tissue. The 
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removal of a small piece of tissue for biopsy 
might not have been representative of the 
true pathologic process in the lung. It is 
therefore necessary to remove as much of 
the tumor-bearing tissue as possible so as 
to ascertain the true nature of the disease. 
The removal of a small piece of tissue may 
be entirely misleading. 


Case. M.H., a white female aged thirty- 
eight, was admitted to the hospital with a left 
upper lobe tuberculous cavity. Bronchoscopy 
revealed marked reddening of the upper lobe 
and dorsal division of the lower lobe branch 
bronchi suggestive of endobronchial disease. A 
pneumothorax proved ineffectual and was 
abandoned. At a later date the left upper lobe 
and superior division of the lower lobe were 
removed. 


Comment. The superior segment of the 
lower lobe was removed with the upper 
lobe because it was diseased and fused 
with the latter. The indications for seg- 
mental resection in tuberculosis are not 
well established. However, the procedure 
may be indicated for a tuberculoma or a 
small, thick walled cavity. The concept of 
segmental resection in pulmonary tuber- 
culosis has a limited application as in this 
case. 


Case iv. T. D., aged fifty, was admitted to 
the hospital because of expectoration of foul 
sputum and chronic cough with occasional epi- 
sodes of wheezing and hemoptysis. Past history 
was contributory in that he aspirated a screw 
which was removed by bronchoscopy from the 
left lower lobe eleven years prior to this ad- 
mission. At bronchoscopy there was marked 
congestion and partial stenosis of the superior 
division of the left lower lobe. At operation the 
superior division of the left lower lobe was 
removed. 


Comment. The concept of segmental 
resection can be applied to a patient having 
the end results of a putrid lung abscess. 
This operative procedure is not an emer- 
gency. Therefore, enough time can be 
devoted in the proper preparation for 
surgery by postural drainage, broncho- 
scopic aspiration and chemotherapy ad- 
ministered by nebulization or injection. 
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The superior division of the lower lobe was 
involved in this case. This division has 
special significance both surgically and 
pathologically because it is the most fre- 
quent site for abscess formation. 


Case v. E. A., a fifty-one year old male 
alcoholic, was admitted to the hospital with a 
history of cough and expectoration of putrid 
material. He was treated at another institution 
for pneumonia ten and a half weeks previously. 
An admission x-ray revealed a shadow in the 
right middle lung field. The lateral view demon- 
strated the lesion to be in the posterior segment 
of the right upper lobe. At bronchoscopy no 
endobronchial lesion was found. The bronchial 
washings were negative for neoplastic tissue. 
At operation the posterior segment of the right 
upper lobe was resected. A frozen section 
at the time of surgery revealed chronic pneumo- 
nitis. The pathologic report was later con- 
firmed as chronic fibrosing pneumonitis and 
bronchiectasis. 


Comment. Although it is generally con- 
ceded that the “posterior segment of the 
upper” lobe is not an infrequent site for 
abscess formation, it not infrequently is the 
site of carcinoma in a man this age. Pre- 
operatively it had not been possible to 
determine whether we were dealing with 
a single lung abscess or a lung abscess 
secondary to carcinoma. With this thought 
in mind a segmental resection was per- 
formed. The report of the pathologist being 
pulmonary suppuration, the operation was 
complete and the wound closed, thereby 
conserving the remainder of the lung. 


Case vi. G. T., a twelve year old boy, was 
admitted to the hospital because of abnormal 
shadow in the left lower lobe. This was found 
in a routine x-ray survey of his family because 
of tuberculous disease in his father. The 
Mantoux test 1: 10,000 was negative, 1: 100 was 
positive; bronchoscopy was negative. A diag- 
nostic pneumothorax revealed a mass to be in 
the lung parenchyma. At operation this mass 
was found to be indurated, the size of a small 
tangerine and was situated in the basal division 
of the left lower lobe. An aberrant artery 
(approximately 4 mm. in diameter) was found 
to branch off the aorta situated slightly pos- 
terior and inferior to the inferior pulmonary 
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vein and radiated in the direction of this mass. 
The segment was removed and the pathologic 
report was bronchiectasis with chronic fibrosing 
pneumonitis. (Fig. 7). 


Comment. In view of the fact that the 
child may develop lower respiratory tract 
disease in later years the conservation of a 
maximum amount of healthy lung tissue 
at this time will offer the patient a greater 
margin of safety for the future. 


Case vu. J. G. a seventeen year old male, 
gave the history of expectoration of foul 
sputum, hemoptysis and occasional pain in the 
left chest. Nine years prior to admission to the 
hospital the patient had pneumonia on the left 
side. A posterior anterior film demonstrated a 
shadow in the left lower third of chest, para- 
cardiac region. A lateral film demonstrated the 
abnormal shadow anteriorly over the dia- 
phragm. Bronchoscopy showed reddening of 
the lingula branches; the lipiodol studies were 
non-contributory. At operation inspection and 
palpation revealed disease confined to the 
lingula only. This segment was removed. 


(Fig. 8.) 


Comment. By removing the lingula the 
apical posterior and anterior segments of 
the left upper lobe are conserved. This is 
advantageous in that normal functioning 
tissue is saved. Also, the remainder of that 
lung will function better because of a 
minimum in compensatory re-expansion 
since an emphysematous lung is a hypo- 
functioning one. 


CONCLUSION 


The seven cases discussed are representa- 
tive of the various indications for segmental 
resection. 
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HuMAN bones removed at operation can be saved in freezers and then 
used in other humans in need of them. Tuberculosis of the spine, fractured 
spine and other fractures can be benefited by use of bones from iceboxes 
whenever bone grafts are needed. They have been used with success in 
thirty or more cases at Milwaukee Children’s Hospital and at Columbia 
Hospital. The bone bank is kept at temperatures ranging from 10° to 25°F. 
below zero after the bones have been sterilized, treated with penicillin and 


placed in sterile jars within jars. 


When the hospitals have a sufficient sup- 


ply of such bone available, surgeons will not be obliged to remove healthy 
pieces of bone from the patient’s own body when a bone graft is indicated. 


(Richard A. Leonardo, M.D.) 
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THE FEMALE URETHRA 


A HISTOLOGIC STUDY AS AN AID IN URETHRAL SURGERY 
J. V. Ricct, m.p., J. R. Lisa, m.p. C. H. THom, M.D. 
New York, New York 


HE present report is based on the 

study of twenty-one urethras includ- 

ing those of fetus, newborn, infants 
and adults. In excising the urethra all the 
surrounding soft parts such as the anterior 
vaginal wall, the urethrovesical area and 
the lateral tissues extending to the perios- 
tium were included. With some of the 
fetal specimens the suprasymphysial ab- 
dominal wall and the bony structures were 
also included. The urethras were sectioned 
longitudinally and cross-sectioned at vari- 
ous levels in serial patterns. In addition to 
the use of the routine hematoxylin-eosin 
stain selected sections were subjected to 
special stains for accurate differentiation 
of connective, elastic and nerve tissues, 
those of van Gieson, Verhoeff, Mallory 
(phosphotungstic acid hematoxylin), Bo- 
dian, Trelles, Weber and Kultschitsky. 

The literature dealing with the anatomy, 
microscopy and the surgery of the female 
urethra has been thoroughly investigated 
and reviewed. It is immense, varied and 
conflicting. To analyze and discuss it would 
render this article cumbersome and in- 
volved. It has been deemed advisable, 
therefore, to limit the present report to 
personal observations as gleaned from the 
study of twenty-one female urethras of 
various ages serially sectioned, stained and 
mounted on over 1,500 slides. 

Table 1 shows the age, color and parity 
of the cadavers from which the specimens 
were removed. None of these subjects 
utilized presented any visible pelvic disease 
and no evidence of genital relaxations, 
cystocele nor prolapse. 

Histologically, the urethra may be di- 
vided into three portions, namely, the 
upper, middle and lower thirds. The upper 
third is in reality a continuation of the 
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bladder insofar as the musculature of the 
bladder wall in its downward extension 
forms that part of the urethra. In view of 
this direct relationship between these two 
organs a summary of the structural com- 
ponents of the bladder is included. Basic- 


TABLE 1 


Age Race Parity 


| White 
| White | 
White 
| White | 
| White 
White 
White 
White | 
White | 
White | Primipara 
White | Nullipara 
Negro | Nullipara 
White | Primipara 
| White | Nullipara 
| White | Nullipara 
| Negro | Unknown 
White | Nullipara 
White | Multipara 
Negro | Multipara 
| White | Multipara 
Negro | Unknown 


fetus 
fetus 


4 mo. 
6 mo. 
7 mo. fetus 
7 mo. fetus 
8 mo. fetus 
9 mo. fetus (full term) 
214 mo. infant 
6 mo. infant 
1 yr. infant 

20 yr. (pregnant 3 mo.) 

20 yr. 

24 yr. 

25 yr. (pregnant 7 mo.) 

31 yr. 

37 yr. 

“42 yr. 

47 yr. 

58 yr. 

60 yr. 

68 yr. 

77 yt. 
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ally the bladder musculature may be 
divided into three layers, namely, an outer 
longitudinal layer, a middle circular and an 
inner longitudinal. The middle circular 
muscle is the most prominent, the outer 
longitudinal layer is thinner and the inner 
longitudinal layer is inconstant and may 
be absent. At the level of the internal 
urethral orifice the middle circular layer 
becomes extremely prominent and com- 
pletely encircles the lower portion of the 
bladder and the upper portion of the 
urethra. On the anterior wall the muscle is 
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Fic. 1. Case 4. Midline sagittal section through the entire pelvis including the mons veneris, clitoris, symphysis 
pubis, space of Retzius, the entire urethra, lower portion of bladder, the vagina, cervix, lower uterine body and 
the fold of Douglas. The involuntary muscle of the bladder extends down over the upper urethra to the region 
indicated by the upper arrow which is approximately at the junction of the upper and middle third of the urethra. 
Between the two arrows lies a circular voluntary muscle, much stouter in the anterior urethral wall and under this 
magnification difficult to see in the urethrovaginal wall. The proximal termination lies immediately beneath the 
crux of the clitoris. In the outer third of the urethra, the anterior urethral wall has a striking vascular plexus 
lying in a fibro-elastic tissue free of muscle. X 4.5. 

Fic. 2. Case 4. A sagittal section parallel to that of Figure 1 and lateral to the midline, showing (arrow) the lateral 
portion of the circular voluntary muscle lying in mid-urethra. It demonstrates the complete encirclement of the 
urethra by the voluntary circular muscle. Comparison with Figure 1 indicates that in the midline plane the volun- 
tary muscle fibers are scanty in the urethrovaginal wall. X 4. 


extremely prominent; posteriorly it be- 


inner layer of fine involuntary muscle 
comes lost in the fibromuscular trigone and 


bundles. The striated muscle is approxi- 


urethrovaginal wall. When an inner longi- 
tudinal layer is present in the bladder, 
some of its fibers may extend downward 
into the upper urethra. Occasionally some 
of the outer longitudinal fibers may like- 
wise extend over the anterior portion of 
the upper urethra. * 

The middle third of the urethra is 
characterized by an outer layer of circular 
striated muscle and a well vascularized 


* See Figures 1 to 5 for histologic studies. 


mately one-half the entire length of the 
urethra, extends into the adjacent thirds 
and is roughly cigar shaped. In relation- 
ship to this muscle the urethral lumen is 
slightly posterior. In the anterior wall the 
muscle bundle is heavy and as it encircles 
the urethra becomes attenuated in the 
urethrovaginal wall. Occasionally the up- 
permost portion of the anterior wall is 
overlain by an extension of the outer 
longitudinal bladder musculature. The 
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Ricci et al.—Female Urethra 


Fic. 3. A and s, Case 5. A, cross section of mid-urethra showing the inner in- 
voluntary muscle layer and the outer circular voluntary muscle. X 7. B, view 
of the rectangle outlined in Figure 3A showing the inner longitudinal involun- 
tary muscle and the outer circular voluntary muscle with its cross striations; 
the inner portion of the voluntary muscle has a fairly large amount of fibrous 
tissue carrying the blood supply. X< 160. 

c, D and gE, Case 8. c, longitudinal section through lower bladder and entire 
urethra including the anterior fornix and cervix. X 2.7. p, high power view of 
the circle on the left in Figure 3c showing the lowermost portion of the involun- 
tary muscle of the bladder extending down over the upper urethra; the muscle 
fiber has a central round nucleus and a fine fibrillar cytoplasm. X 300. E, high 
power view of the circle on the right in Figure 3c showing the voluntary circular 
muscle of the urethra; the muscle fiber has a peripheral spindle nucleus when 
cut slightly obliquely, as in the lower portion of the field; the cross striations 
of the cytoplasm are visible. Figures 3c, p and £ illustrate the sharp transition 
between the types of muscle approximately at the junction of upper and middle 
thirds of the urethra. The upper third is a continuation of bladder muscle; the 
middle third acquires its circular voluntary muscle coat. X 300. 
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Fic. 4. A, Case 13. A midline sagittal section through the lower bladder and 
entire length of urethra and urethrovaginal wall; the circular voluntary muscle 
lies between the two arrows. The upper arrow indicates the point of contact 
between the involuntary bladder muscle and the voluntary urethral muscle. 
The external longitudinal layer of bladder musculature extends over the volun- 
tary circular muscle of the urethra. X 2.5. 

B, c and £, Case 15. B, cross section of mid-urethra including urethrovaginal 
wall showing a thick, well demarcated substansia propria surrounded by a 
wide circular voluntary muscle; the substantia propria shows longitudinal 
involuntary muscle bundles cut transversely. External to the substantia 
propria lies the wide circular voluntary muscle. 2.3. c, a high power view 
of the substantia propria (circle in Figure 48) showing the well vascularized 
layer of longitudinal involuntary muscle. X 400. p, a high power view of the 
outer circular voluntary muscle (rectangle in Figure 48) showing typical cross 
striations. X 400. 

E, Case 17. A midline longitudinal section through the entire urethra from 
the internal urethral orifice including the urethrovaginal wall; in the anterior 
urethral vaginal wall the voluntary circular muscle is distinct but somewhat 
atrophic. The lower third of the urethra is fibrous in nature. Skene’s ducts 
penetrate deeply into the urethrovaginal wall. x 3. 
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‘ 


Fic. 5. A and s, Case 18. a, cross section of mid-urethra including urethro- 
vaginal wall; the vagina lies to the left. The longitudinal involuntary muscle of 
substantia propria is very prominent. The outer circular voluntary muscle is 
relatively thin. Compare with Figure 4p. X 2.5. B, cross section through 
bladder at the level of the trigone showing the compact, predominantly fibrous 
nature of the trigone with its tightly adherent epithelium and the looser 
structure of the rest of the bladder wall. (The vagina lies to the left.) X 2.3. 

c and p, Case 17. c, a midline sagittal section of entire urethra showing a 
circular voluntary muscle which is comparatively short and lying relatively 
high. Skene’s ducts extend well up into the urethra and penetrate deeply into 
the urethrovaginal wall. Compare with Figure 4£. X 3. p, a high power view 
of the circular voluntary muscle cut transversely (circle in Figure 5c). X 300. 

E, Case 7. A cross section of entire lower urethra showing the deep penetra- 
tion of Skene’s ducts with cystic dilation buried well into the urethrovaginal 
wall; compare with Figure 4£. It also shows the fibrous nature of the area. X 7. 
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Fic. 6. a and B, Case 20. A, a sagittal section of the urethra lateral to the mid- 
line including the bladder lateral to the trigone (in right of figure); it shows the 
heavy circular voluntary muscle (arrow) surrounding the lumen of the urethra. 
X 2. B, a high power view of the voluntary muscle indicated by the arrow in 
Figure 6a showing the characteristic cross striations. X 400. 

c, D and E, Case 21. c, a midline sagittal section through the entire length 
of urethra and including lower bladder and urethrovaginal wall; it shows the 
circular voluntary muscle of the urethra, a sharp distinction from the involun- 
tary bladder musculature and the fibrous nature of the lowermost urethra. X 3. 
D, a sagittal section cut lateral to the midline and in a plane with the lateral 
portion of the bladder (on right of figure); it shows the circular voluntary 
muscle surrounding the lumen of the urethra (arrow). It also demonstrates the 
fibrous nature of the lower urethra. X 1.5. E, a high power view of the volun- 
tary muscle indicated by the arrow in Figure 6p; the cross striations are 
present but there is marked atrophy. X 300. 
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junction between the involuntary muscle 
of the upper urethra and the striated mus- 
cle is by a greater or lesser amount of 
fibrous tissue which keeps these two differ- 
ent muscle types separate and distinct. 
Occasionally these muscles may approxi- 
mate each other end-to-end or the involun- 
tary muscle may extend downward and 
overlie it on the lumenal side. The lower 
extremity of the striated muscle is not as 
well delineated. The inner involuntary 
muscular layer is shorter than the volun- 
tary coat. It consists of a wide layer of fine 
longitudinal fibers surrounded externally 
by a closely apposed striated muscle. 

The lower (or outer) third of the urethra 
is characterized by a fibrous structure and 
is free of muscle of any type. 

The epithelium of the bladder is transi- 
tional in type and is closely attached at the 
trigone but is loosely attached by a sub- 
mucosa to the remainder of the bladder. 
The epithelium of the urethra is squamous 
in nature and is attached to the underlying 
structures. 

Para-urethral glands with Skene’s ducts 
are most prominent in the lower third of 
the urethra but occasionally these glands 
extend as high as the middle portion of the 
urethra. They may penetrate deeply into 
the urethrovaginal wall and sometimes 
present cystic changes. On rare occasions 
there are a few glands near the internal 
urethral orifice. Lymphoid tissue was not 
seen in any portion of the urethra. There 
was nothing suggestive of fascial sheets 
which were pierced by the urethra, thereby 
dividing the urethra into distinct segments. 
There was no muscular structure which 
could be identified as the membranous 
urethra, no superficial nor deep compart- 
ments. There was no evidence of an in- 
trinsic layer which could be identified as a 
voluntary external sphincter. 

The architectural pattern was constant 
from the youngest fetus examined (fourth 
month) to the oldest adult (age seventy- 
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seven). The only age changes were that of 
atrophy with advancing age. 


CONCLUSIONS 


Positive Findings. The female urethra 
is made up of the following three layers: 
(1) an inner mucous layer extending the 
entire length of the urethra and consisting 
of stratified squamous epithelium; (2) a 
substantia propria extending the entire 
length of the urethra which in the upper 
and middle thirds is composed of fibrous 
connective tissue rich in fine elastic fibers 
and moderately rich in blood vessels; at 
the lower third the substantia propria 
becomes extremely thick and is a mass of 
fibrous tissue; and (3) a layer composed 
of muscle, the upper third being a con- 
tinuation of the bladder musculature. The 
anterior portion is encircled by a prominent 
circular involuntary muscle of the bladder 
and overlapped by the thin outer longi- 
tudinal muscle. The thin inner longitudinal 
muscle is not always present. The posterior 
wall is a compact structure and is a con- 
tinuation of the fibromuscular trigone in 
which the anterior circular involuntary 
muscle fuses. The middle third is made up 
of an outer striated muscle bundle, which 
is circular and surrounds this portion of the 
urethral lumen, and also an inner layer of 
fine involuntary muscle bundles. The 
striated muscle is thicker in the center, 
tapering off at the ends. The lower third is 
composed of fibrous tissue. 

At the external urethral orifice were 
Skene’s ducts and para-urethral glands; 
rarely, a few glands were present at the 
internal urethral orifice. 

Negative Findings. (1) There are no 
lymphatic glands in the urethra; (2) There 
is no intrinsic external voluntary muscle 
sphincter nor a sphincter membranous 
urethra and (3) There are no fascial sheets 
(fascia diaphragmatis urogenitalis inferior 
and superior) and no compartments (super- 
ficial and deep perineal) pierced by the 
urethra, 


CHEMICAL AND HEMATOLOGIC OBSERVATIONS AFTER 
TOPICAL URETHANE THERAPY* 


CuesteR W. Howe, m.D. 


Boston, Massachusetts 


HE use of urethane (ethyl carbamate) 

as a specific antibacterial agent against 

certain gram-negative organisms has 
been previously reported.'~* We have found 
it useful as an adjunct to immediate drain- 
age and débridement in the treatment of 
severe postoperative wound infections. 
Moist dressings of 10 per cent urethane 
alone or in combination with an appropri- 
ate antibiotic! keep wounds bright and 
clean in spite of constant fecal contamina- 
tion from the anus or an adjacent colos- 
tomy.* Surgical closure with primary 


healing can be successfully accomplished 
in most instances on the fourth day follow- 
ing débridement. This reduces the length 


of the hospital stay, shortens convalescence, 
cuts down the number of painful dressings 
and prevents many of the complications 
of wound infections. In addition to its 
antibacterial action this drug has a vaso- 
dilating 

Recently there have been reports of 
deaths from agranulocytic leukopenia fol- 
lowing the administration of urethane by 
mouth in the treatment of leukemia pa- 
tients”® and from hepatic damage in the 
treatment of carcinoma of the prostate 
with urethane in chloroform water.® Animal 
experiments were conducted by Lushbaugh 
and Storer!® which showed that these two 
drugs were additively synergistic and that 
when given together in sublethal amounts 
can cause death from hepatic injury. 

A review of the literature indicates that 
the liver, kidneys and hemopoietic system 
are the sites of changes in animals given 
large or lethal doses of urethane. Dunn and 


Larsen!! have reported glomerular changes 
in the kidney following its prolonged use in 
certain strains of mice. Doljanski and 
Rosin!” have reported vascular and paren- 
chymal liver changes in urethane-treated 
rats. In thirty-nine cases reported by Howe 
and Weinstein? in which the effect of 
topical 10 per cent urethane on the bac- 
terial flora of mixed wound infections was 
studied, nausea and vomiting occurred 
in nine patients and nausea alone in two. 
Nausea, vomiting and diarrhea have been 
reported by Paterson et al.’ in leukemia 
patients receiving the drug by mouth. In 
another case not included in this study 
these symptoms were produced by pro- 
longed application of the drug to large 
areas of skin for the treatment of pyo- 
derma. Definite urethane levels can be 
demonstrated in the blood following the 
application of a 10 per cent solution to 
large wounds.!* These facts suggest that 
urethane can be absorbed through open 
wound surfaces and perhaps through nor- 
mal skin. 

The aforementioned considerations 
prompted us to investigate the safety of 
urethane when used as a topical agent in 
surgical wounds. A histologic investigation 
of the organs of guinea pigs submitted to 
lethal intraperitoneal doses of 10 per cent 
urethane solution revealed vascular, paren- 
chymal and mesenchymal changes of a 
moderate degree and suggested that death 
was due to the central hypnotic action of 
the drug rather than direct toxicity to 
parenchymal tissues. Doses of urethane 
simulating those used in the treatment of 


* From the Surgical Service, Massachusetts Memorial Hospitals and the Department of Surgery, Boston 
University School of Medicine, Boston, Mass. Supported by the President’s Fellowship of Brown University, the 
Smithwick Foundation, Massachusetts Memorial Hospitals and a grant from the Trustees under the wills of 


Charles A. King and Marjorie King. 
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wound infections in man were not pro- 
ductive of toxic parenchymal changes in 
the organs of animals subjected to pro- 
longed daily subcutaneous injections.'4 

The present report deals with chemical 
and hematologic observations on sixty-seven 
urethane-treated patients. During the 
course of the aforementioned study of 
thirty-nine wounds treated with this drug 
no significant alterations in the routine 
hematologic or biochemical findings were 
observed. Because of the nausea and vomit- 
ing in this group additional laboratory data 
were obtained on twenty-eight subse- 
quently treated patients. Whenever possi- 
ble tests were done before beginning treat- 
ment and were repeated at its conclusion 
in order to reflect changes which might 
have been caused by urethane. A total of 
sixty-two hospitalized patients received 
the drug as a topical agent to large infected 
wounds, all of which were the seat of 
major sepsis. Ten per cent urethane alone 
or in combination with penicillin or sulfa- 
' nilamide was instilled into the wounds 
through catheters in amounts varying from 
30 to 600 cc. daily for periods varying from 
two to nineteen days. It is certain that only 
a fraction of the urethane was absorbed 
due to loss on dressings. One patient with 
ulcerative colitis received rectal and ile- 
ostomy instillations of 10 per cent urethane 
for a total of 755 cc. over a ten-day period. 
Another patient received 41 gm. of ure- 
thane by mouth over a period of twenty- 
four days for undifferentiated metastatic 
carcinoma of the neck. Two patients were 
treated for myelogenous leukemia, one 
receiving 32 and the other 42 gm. of 
urethane by mouth in nine and thirteen 
days, respectively. One patient received 
bladder irrigations of 5 per cent urethane 
solution for chronic cystitis. 

Nitrogen Partition Studies. Data as to 
the non-protein nitrogen values before and 
during or after a course of urethane 
therapy were available on twenty-four 
patients. In only one case did the non- 
protein nitrogen value rise during or after 
therapy. This was the case of an obese 
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sixty-three year old male with abdominal 
carcinomatosis and a massive infected 
wound which had been opened widely and 
into which his colostomy was draining. 
Several non-protein nitrogen determina- 
tions during urethane therapy were within 
normal limits. The case was abandoned as 
hopeless and the patient was made as 
comfortable as possible with narcotics. On 
the day before he expired his non-protein 
nitrogen was 98 mg. per 100 cc. 

Blood urea nitrogen determinations were 
available on nine patients before and after 
treatment. Seven were normal and six 
slightly elevated. 

A young woman with advanced myelo- 
genous leukemia was treated with both 
urethane and radioactive phosphorus. Her 
creatinine reading following fifteen days 
of urethane therapy was 2.61 mg. per 
100 cc. She died shortly afterward. 

A fifty year old male had an infected 
wound with his colostomy draining into 
it following a Miles’ operation for carci- 
noma of the rectum. He had local urethane 
treatment of his wound. Twenty-eight 
days after cessation of therapy his crea- 
tinine reading was 2.42 mg. per 100 cc. 
His non-protein nitrogen remained normal. 

A seventy year old male died nine days 
following a total pancreatectomy for carci- 
noma of the pancreas. On the day before 
his death and after two days of urethane 
therapy for a massive wound infection his 
creatinine level was 3.0 mg. per 100 cc. 

A sixty-four year old male had a resection 
of carcinoma of the rectum followed by an 
infected wound adjacent to his colostomy. 
His wound was treated with urethane for 
eight days. On the first day of treatment 
his creatinine was 1.0 mg. per 100 cc. Seven 
days after the completion of his therapy 
the reading was 2.8 mg. per 100 cc. His 
non-protein nitrogen was 30. 

A sixty-three year old male with a post- 
appendectomy wound infection had a crea- 
tinine reading of 2.02 mg. per 100 cc. before 
urethane treament and 3.13 afterward. 

A sixty-five year old male with extensive 
carcinoma of the bladder had a wound in- 
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fection with a ureteral fistula after uretero- 
intestinal transplant. His creatinine level 
before therapy was 2.1 and afterward was 
3.7 mg. per 100 cc. 

Fourteen patients including one with 
ulcerative colitis and one with myelogenous 
leukemia had uric acid determination be- 
fore and during or after treatment. All 
determinations remained within normal 
range except two. The aforementioned 
sixty-five year old male with carcinoma of 
the bladder in addition to having a slightly 
elevated creatinine level had a uric acid 
level which rose from 2.73 to 4.35 mg. per 
100 cc. after urethane therapy. The sixty- 
three year old male with the postappen- 
dectomy wound infection had uric acid 
levels of 4.8 mg. per 100 cc. before treatment 
and 4.2 mg. per 100 cc. after treatment. 

Renal Function. In five patients a 


phenosulfonphthalein test was done before 
and after urethane therapy. No significant 
variations were noted. Serial urine ex- 
aminations on all sixty-seven patients 


revealed no alterations which could be 
attributed to the drug. 

Liver Function. Inexamining the records 
for tests which might reflect liver damage 
the total protein was found recorded 
twenty-one times, the albumin-globulin 
ratio sixteen times, the cephalin-floccula- 
tion test eight times, prothrombin time 
thirteen and the icteric index nine times. 
The total protein was usually greater after 
treatment than it was before, probably due 
to transfusions and other protein-building 
measures concurrently carried out. The 
albumin-globulin ratios remained essenti- 
ally unchanged. The other tests were 
normal except for an icteric index of 59 
following a total pancreatectomy, an icteric 
index of 17 in a patient with stones in the 
common bile duct and two patients with 
positive cephalin-flocculation tests. Both 
of these patients also had slight elevations 
in creatinine levels. The positive floccula- 
tion tests cannot be attributed to the 
urethane because one patient (the case of 
carcinoma of the bladder) had a 3 plus 
cephalin-flocculation test before as well as 
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after treatment while the other patient had 
advanced liver disease secondary to leuke- 
mia with palpable enlargement of that 
organ before treatment was instituted. 

Hematologic Observations. The hemo- 
globin determinations, leukocyte counts 
and differential counts of all patients were 
examined in relation to the period of their 
treatment. The differential counts on 
thirteen of the patients were so spaced 
after therapy that they could be compared 
with similar counts taken before urethane 
was given. There was no shift in the ratio 
of polymorphonuclear cells to lymphocytes 
and the distribution of cells was such as 
would be normally expected. Taking into 
consideration the nature of the various 
diseases and infections there were no 
patients showing effects attributable to 
urethane with the possible exception of 
the following case: 

A thirty-seven year old male was ad- 
mitted to the Massachusetts Memorial 
Hospitals on December 8, 1947, with known 
pulmonary tuberculosis of three years’ 
duration and a history of severe hemoptysis 
in July, 1947, requiring transfusions. On 
December 12, 1947, he had a first stage 
extrapleural thoracoplasty with resection 
of the first, second and third ribs on the 
right. The wound became grossly infected 
and cultured pure non-hemolytic staphylo- 
coccus aureus. On December 23, 1947, the 
wound was opened widely. After removing 
all necrotic tissue it was packed with gauze, 
and catheters were introduced for the in- 
stillation of medication. A 10 per cent 
urethane solution containing 1,000 units 
of penicillin per cc. was instilled through 
the catheters every three or four hours 
from December 24 to December 26, 1947, 
and again after a rest of eleven days from 
January 6 to January 9, 1948. The patient 
was thus exposed to 3,900 cc. of solution 
which contained 390 gm. of urethane. On 
January 16, 1948, nine days after urethane 
treatment was stopped, his white blood 
count was 4,200 per mm.,* with 8 per cent 
polymorphonuclears and 7 per cent lympho- 
cytes. On January 29, 1948, thirteen days 
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after the cessation of therapy, the white 
blood count was 290 per mm.,* with 56 per 
cent polymorphonuclears and 36 per cent 
lymphocytes. The following day it had 
risen to 1,700 per mm.,° with a differential 
count of 61 per cent polymorphonuclears 
and 32 per cent lymphocytes. The lowest 
platelet count was 60,000 per mm.* The 
patient was acutely febrile and malnour- 
ished. There were no ulcerations of the 
mouth or tongue and no lymphadenopathy. 
Treatment consisted of penicillin, whole 
blood transfusions, folic acid and paren- 
teral vitamins. He developed a spastic, 
non-tender abdomen with bloody diarrhea 
and expired on January 30, 1948. Post- 
mortem examination revealed extensive 
laryngeal, intestinal and pulmonary tuber- 
culosis with fibrocaseous cavitation and 
endobronchial spread. There was a large 
infected thoracoplasty wound on the right 
with an empyema cavity. The heart showed 
focal myocardial fibrosis and there was 
slight pericardial effusion. Advanced tuber- 
culous enteritis and colitis with evidence 
of intestinal hemorrhages were present. 
Other findings included depletion of the 
lipoid content of the adrenal glands, 
papillary cystadenomas of the kidneys, 
decubitus ulcers and a marked hyperplasia 
of the bone marrow of the vertebrae and 
ribs. Sections of the liver were not re- 
markable, showing only scattered areas 
of acute focal congestion about the central 
veins. The kidneys showed occasional 
swollen glomeruli with hyperemic capillary 
tufts and the tubules contained colloid or 
epithelial casts, erythrocytes and a brown- 
ish pigment in a few instances. There was 
no evidence of tuberculosis of the bone 
marrow. 


SUMMARY AND DISCUSSION 


Analysis of the laboratory data from the 
sixty-seven urethane-treated patients re- 
ported herein revealed no instance in which 
this drug can be said to have caused toxic 
changes in the kidneys or liver. In six 
instances the blood creatinine levels were 
slightly elevated, the highest reading being 
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3.7 mg. per 100 cc. in a sixty-five year old 
male with obstructing carcinoma of the 
bladder. In two instances the slight rise 
was a terminal event in patients dying 
from advanced disease; the four other 
patients recovered normally. In none of 
the cases was there an associated rise in 
the non-protein nitrogen or blood urea 
nitrogen values or other evidence of renal 
damage. It is conceivable that the elevated 
creatinine values are related to the break- 
down of urethane within the body’® but 
this is unlikely because the majority of 
patients exposed to large doses had normal 
creatinine levels. Experiments have been 
reported!® suggesting that actual cre- 
atinine makes up only a portion of the 
material responsible for the color changes 
in this test (Jaffe’s test). It is known that 
bacteria are capable of synthesizing cre- 
atinine and it is conceivable that this could 
have been the factor responsible for the 
creatinine rise in these severely infected 
cases. In the event that these results do 
reflect actual altered nitrogen metabolism 
the changes are apparently slight and 
harmless and the other elements of the 
nitrogen partition are not affected. 

In the patient dying with terminal 
tuberculosis and empyema the leukopenia 
did not begin until nine days after ure- 
thane treatment had ceased although this 
is an extremely soluble drug which is 
rapidly absorbed. The leukopenia was not 
of the agranulocytic type and postmortem 
examination showed a marked hyperplasia 
of the bone marrow in contrast to an 
agranulocytic type of bone marrow depres- 
sion in urethane-treated patients as re- 
ported in the literature.!7 The pulmonary 
and intestinal tuberculosis, the overwhelm- 
ing sepsis in the chest wound and the 
decubitus ulcers would in themselves be 
sufficient to explain the depression in the 
leukocyte counts. The microscopic changes 
in the liver and kidneys were not remark- 
able; they were of the type commonly seen 
in patients dying from chronic infections. 
These facts cast considerable doubt upon 
the causal relationship between the drug 


510 


and leukopenia in this case. Nevertheless, 
it is being reported because it is known 
that the progressive effect of urethane may 
continue after the drug has been with- 
drawn.!8 It would seem that the occasional 
deviations from the normal values in the 
laboratory tests reported are most logically 
explained on the basis of the patient’s 
disease and are not attributable to urethane. 

Although it is a dependable anesthetic 
in laboratory animals, urethane has a weak 
anesthetic or hypnotic action in man. In 
no instance in which it has been used as a 
topical agent in treating infected wounds 
has there been evidence of a hypnotic or 
sedative effect. 

The rapid disappearance of certain gram- 
negative organisms from infected wounds 
treated with urethane prompted its trial 
in a sixty-six year old woman with chronic 
cystitis. Two hundred cc. of 5 per cent 
urethane solution were instilled into the 
bladder every hour and withdrawn by 
gravity drainage after one-half hour for a 
total duration of twenty hours. She re- 
ceived nembutal gr. iss by mouth at bed- 
time because of restlessness. The following 
morning the patient was drowsy and some- 
what disoriented. Irrigations were discon- 
tinued and the bladder was washed out 
with normal saline. Through the day there 
was frequent nausea and vomiting but by 
evening all symptoms had disappeared. 
Urethane is known to increase the solu- 
bility of certain other drugs and, hence, 
possibly to increase their action. Some of 
the drowsiness in this patient might have 
been due to the nembutal thus potentiated 
by urethane but there seems little doubt 
that the latter was absorbed through the 
bladder mucosa in this instance which is 
the only one in which drowsiness has 
resulted from the topical application of the 
drug. 

Experience with several cases would 
seem to indicate that when urethane is 
instilled into the pleural cavity it is ab- 
sorbed rapidly and is more apt to cause 
nausea and vomiting than when used 
within soft tissue wounds. For this reason 
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we have abandoned its use in wounds 
involving the pleura. All urethane-treated 
patients are followed-up with daily white 
blood counts, and treatment is terminated 
if the count falls below 5,000 per mm.? 
This has occurred in two patients both of 
whom had pretreatment counts of less 
than 5,000 per mm.’ and both of whom 
recovered normally. The nausea and vomit- 
ing can be largely controlled by covering 
the skin adjacent to the wound with 
vaseline gauze to help prevent absorption. 


CONCLUSIONS 


Occasional deviations from the normal 
values in laboratory tests which might 
reflect possible toxic effects in sixty-seven 
urethane-treated patients are most logically 
explained on the basis of the patient’s 
disease and are not attributable to the drug. 

Urethane appears to be a safe drug when 
used topically in 10 per cent solution in 
soft tissue wounds. 


Urethane is apparently absorbed rapidly 
and tolerated poorly when used topically 
as a 10 per cent solution in the pleural 
cavity or in § per cent solution in the 
urinary bladder. 


I am indebted to Dr. J. F. Ross for per- 
mission to cite cases and to Drs. B. S. Walker 
and C. G. Tedeschi for their helpful cooperation 
in the preparation of this paper. 

Addendum: Since this article was submitted 
for publication the author has received notifi- 
cation of two toxic reactions following urethane 
therapy. 

The first patient was a nineteen month old 
severely toxic white female with extensive, 
severely infected second and third degree burns 
of both legs and feet. Her temperature was 
104°F. She was treated with irrigations of 
1 ounce of 10 per cent urethane solution con- 
taining penicillin every three hours for eight 
days. She developed a transfusion reaction with 
a temperature of 105°F. and albuminuria and 
hemoglobinuria. The patient died in shock on 
the thirteenth hospital day, with terminal 
anemia and a white cell count of 1,650, with 
86 per cent neutrophiles. Postmortem micro- 
scopic sections of the bone marrow showed de- 
struction of the myeloid and erythroblastic 
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elements, with relatively few neutrophiles and 
blast cells. Although severe sepsis is capable of 
causing leukopenia, it would seem very likely 
that bone marrow depression from absorbed 
urethane was a major factor in contributing 
toward this patient’s death. 

The second patient was a woman in whom 
infection developed in a large defect resulting 
from a wide, simple mastectomy for ulcerating 
carcinoma of the breast. Following topical 
treatment with 10 per cent urethane containing 
penicillin anemia and leukopenia developed. On 
May 10, 1949, her hemoglobin was 7.8 gm. per 
100 cc. and the white blood cell count was 
2,000, with 60 per cent segmented neutrophiles. 
Skin grafts were successfully applied and the 
patient recovered and was discharged. During a 
follow-up visit on August 11, 1949, her hemo- 
globin was found to be 9.9 gm. per 100 cc. and 
her white cell count was 5,000. X-rays of the 
left leg and skull revealed no evidence of 
metastasis. 

It seems very likely that absorption of 
urethane was a major factor in causing the 
leukopenia in these patients. The need for fre- 
quent examination of the peripheral blood and 
the danger of prolonged exposure of large body 
surfaces to this drug are illustrated by these 
cases. 
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SIMULTANEOUS PREGNANCIES IN A FALLOPIAN TUBE AND 
BICORNATE UTERUS ASSOCIATED WITH THREE 
FALLOPIAN TUBES* 


A FIRST WORLD CASE REPORT AND REVIEW OF THE LITERATURE 


Puitip THOREK, M.D., JEROME MoOsEs, M.D. AND JANET WONG, M.D. 
Chicago, Illinois 


N unusual case is reported wherein a 
A tubal pregnancy aborted at the end 
of the first trimester which required 
surgery; this was associated with three 
fallopian tubes and a simultaneous preg- 
nancy in a bicornate uterus which went to 
term. After an extensive and thorough 
search of the literature no case identically 
like this one could be found. 

The incidence of uterine anomalies has 
been carefully recorded by Smith! who 
studied the statistics of the New York 
Lying-In Hospital from January, 1899, to 
July, 1930. During this period thirty-five 
cases of double uteri were recorded. Smith 
stated that all types of double uteri had 
occurred once in 1,458 cases during a period 
of five and one-half years of personal ob- 
servations. However, in the records of 114,- 
243 patients during the previous twenty- 
five years double uteri had been reported 
as occurring once in 7,040 cases. Taylor? 
and Eisaman* stated that lack of fusion of 
the miillerian ducts, either complete or in- 
complete, occurs about once in 15,000 
obstetrical cases and about once in 2,000 
gynecologic cases. Other writers believe 
that since the records are incomplete and 
inaccurate the incidence of anomalies is 
much higher than the statistics indicate. 
Moore’ arrives at the conclusion that “‘one 
in five or six hundred women presents some 
definite congenital deflexion from gestation 
slips in the embryological assembly line.” 
It is probable that proper understanding, 
standardized nomenclature and improved 


diagnosis might account for the apparent 
increase in incidence. 

Anomalies of the uterus are likely to be 
associated with anomalies of the tubes. 
Rudimentary development, bilateral or 
unilateral accessory tubes or diverticula 
of the tubes are possible but rare.® Bab® in 
1906 reported two personal cases of well 
developed, thick accessory tubes plus five 
collected from the literature. In 1922 Jayle 
and Halperine’ reported twelve cases of 
tubal anomalies which appeared in the 
literature plus four cases of their own. 
Doran stated that the percentage of fal- 
lopian tube malformations is 0.65 per cent. 
In our case three fallopian tubes were 
associated with a bicornate uterus. 

Embryology. In the development of the 
reproductive system of the young embryo 
an indifferent stage is passed through in 
which no evidence is given as to whether 
the embryo is destined to be a male or a 
female. (Fig. 14.) With these neuter or 
indifferent gonads a double set of sexual 
duct systems is present. In the male the 
ducts are not developed primarily as repro- 
ductive ducts but arise from the meso- 
nephros. The miillerian ducts of the female, 
however, develop independently alongside 
of the mesonephric ducts. These ducts are 
destined to form the uterine tubes, uterus 
and vagina. (Fig. 1B and c.) The miillerian 
ducts first appear in the latter part of the 
second month close to the mesonephric 
ducts. In embryos of 20 to 25 mm. in length 
these ducts can be readily located in sec- 


*From the Departments of Surgery, University of Illinois, Cook County Graduate School of Medicine, 
Cook County Hospital, Hektoen Institute, American Hospital and Alexian Brothers’ Hospital and the Department 


of Anatomy, Loyola University. 


512 


American Journal of Surgery 


Thorek et al.—Simultaneous Pregnancies 


Urogenital Sinus 


Right & left 
IMdallerian ducts Gonad 


Urogenital 
Sinus 


Rectum 


Zeclitoris Bladder 
Miullerian. 
ducts (fused 
medially) 


' 


Rectum 
Vagina 


Fic. 1. Embryology. a, the stage in which the gonad is undifferentiated; B, the development of the 


miillerian ducts; c, development at birth. 


tions or by careful dissections. In some 
lower mammals their fusion does not 
progress beyond the vagina. 

Uterine anomalies in human beings and 
normal genital organs of lower animals 
seem to reveal a definite parallelism. Schu- 
mann” stressed the point that each of these 
anomalies has a direct analogue in the nor- 
mal form of the uterus in one of the lower 
order of mammals. He also stated that the 
lower one travels in the mammalian scale, 
the less is the tendency toward fusion of 
the two miillerian ducts. Since the abnor- 
mal uterus of the human so closely con- 
forms to the normal of lower animals, Bell"! 
prefers the usage of the term atavism 
rather than malformation. 

If ontogeny recapitulates phylogeny, the 
analogies between human and lower forms 
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is quite striking. For example, in marsupials 
(kangaroos and opposums) a vagina occurs; 
this is considered an important stage in the 
evolution of the miillerian ducts (Fig. 2A.) 
In these animals the uteri and lateral 
vaginas connect with a central vaginal 
pouch which has a longitudinal septum and 
ends at the summit of the urogenital sinus. 
If the development of the human uterus is 
arrested at this point, a uterus didelphys 
results; this means a complete duplication 
of the uterus and the vagina. Rodents 
(rabbits, guinea pigs, rats, gophers, squir- 
rels and porcupines) illustrate the transi- 
tion which takes place from the more 
primitive types of uteri to the more ad- 
vanced forms.'? (Fig. 2B.) In the lower 
forms of rodent two distinct uteri with 
separate cervices and double vaginas are 
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Fic. 2. Stages in the development of a uterus simplex. The upper row of figures depicts the types of uteri found 
in marsupials, rodents, carnivores and primates; the lower row illustrates the atavistic tendencies in abnormal 


human uteri. 


found; this resembles the marsupial. In the 
higher form of rodents the uterus is double 
but the cervix and vagina are single. Should 
the development in the human female only 
reach this stage a duplication of the uterus 
results but not the vagina.* The carnivora 
(cats, dogs, bears and seals) reveal the next 
step in the developmental story. Here a 
bicornate uterus is found which merges at 
the lower ends only and is more or less 
separated by a median partition (Fig. 2c.) 
Human females developing to this stage, 
of which our case is an example, reveal 
any one of the types of bicornate uteri 
which will subsequently be described. The 
primates (monkeys, apes and man) reveal 
the highest form of development, namely, 
the uterus simplex. (Fig. 2p.) There are low 
forms of primates (lemuroids) which have 
bicornate uteri.'4 The evolutionary concept 
seems to explain all or many forms of 
uterine malformations from congenital 
absence of the vagina (which Wharton™ 
attributes to the inhibition of the develop- 


ment of the miillerian ducts) to the uterus 
didelphys and uterus arcuatus. 

Classification. Many types of uterine 
anomalies have been classified between the 
marsupial type of uterus didelphys and the 
almost normal uterus arcuatus. Some of 
the classifications have been most confus- 
ing; however, Kaufmann," Frank," Beck,® 
and Jarcho” have all attempted to simplify 
this grouping. We have attempted merely 
to suggest the evolutionary plan upon 
which these classifications are based. 

Jarcho” proposes the following classifica- 
tion of seven types of uteri which are repre- 
sentative of these anomalies: (1) uterus 
didelphys, (2) uterus duplex bicornis bicol- 
lis, vagina simplex, (3) uterus bicornis uni- 
collis, vagina simplex, (4) uterus septus, 
(5) uterus subseptus, (6) uterus arcuatus 
or cordiformis and (7) unicornis. 

In 1939 Falls” presented an extensive 
report on the so-called uterus arcuatus. He 
defined it as that form of bicornate uterus 
in which the normal fusion of the two horns 
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in embryonic life stopped just short of com- 
pletion, forming an organ which in the 
non-pregnant state can, with difficulty, be 
differentiated from a normal uterus but 
which, when pregnant, exhibits marked 
irregularities of contour. 

Terminology. In reviewing the number 
of combined intra- and extra-uterine preg- 
nancies reported in the literature one must 
first clarify the terms extra-uterine preg- 
nancy and ectopic pregnancy. The term 
extra-uterine pregnancy was the earliest 
one introduced to describe all pregnancies 
which occurred outside the uterus. Barnes”! 
first introduced the term ectopic in 1873 to 
denote pregnancies which occurred in the 
interstitial portion of the fallopian tube 
and in the rudimentary horn. He stated 
that these were two inherent parts of the 
uterus and, therefore, pregnancies occur- 
ring at these sites could not be called extra- 
uterine. The simultaneous occurrence of 
gestation within and without the uterus is 
a type of twin pregnancy, one fertilized 
ovum being situated in the uterus and the 
other in the tube or ovary. This should not 
be confused with a combination of preg- 
nancies which is due to the superimposition 
of a uterine gestation upon a previous one 
in the tube. Cases of this type in the litera- 
ture have been designated as compound 
rather than combined pregnancies. An 
example of such a compound pregnancy is 
described by Ewers?? who described an 
intra-uterine pregnancy complicated by a 
lithopedion remaining after a spurious 
labor which had occurred three years pre- 
viously. We are of the opinion that the 
case which we report is one of twin preg- 
nancy rather than compound pregnancy; 
this is based on clinical observations and 
dates. The considerable variation in the 
total number of cases reviewed by various 
authors is due to lack of unanimity in 
nomenclature. 


REVIEW OF THE LITERATURE 


After a very thorough and comprehen- 
sive personal review of the literature we 
have been unable to find a case similar to 
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the one herein reported. Whitcomb?* in 
1891 reported a case in which a left tubal 
ectopic pregnancy was associated with an 
intra-uterine gestation in a_ bicornate 
uterus; both of these, however, aborted. 
In 1895 Walther” cited a case in which he 
found a ruptured left tubal pregnancy com- 
bined with a pregnancy in the right horn 
of a bicornate uterus. After three months 
the ectopic gestation was operated upon 
and following this the intra-uterine prod- 
ucts of conception were expelled. It should 
be noted that in the case which we are 
reporting herein, the fetus in the pregnant 
horn of the bicornate uterus went to term 
despite the rupture and surgical removal of 
the pregnant right fallopian tube. 

Beaver and Abbott,” Tovey” and Schauf- 
fler” reported cases of ruptured tubal preg- 
nancies and bicornate uteri; however, in 
their cases no intra-uterine pregnancy was 
present. Many authors *~** have recorded 
cases of double uteri with pregnancies in 
one horn; double uteri with pregnancies in 
both horns have also been described.**~* 
Cases of the very primitive uterus didelphys 
associated with twin pregnancy have been 
cited by some authors. **~* Others have de- 
scribed pregnancies in the rudimentary 
horn of bicornate uteri.™—*? 

Among the unusual cases studied Wein- 
trob** described a sixty-four year old female 
with a fibroid tumor in a bicornate uterus 
which had been mistaken for pregnancy. 
Jellinghaus** reported a case in which a 
white child was born from the left horn of a 
bicornate uterus and two months later a 
black infant was born from the right horn. 
Ross® reported a triple pregnancy in a 
double uterus. Moench* described an 
interesting case of superfetation associated 
with a double uterus wherein a seven- 
month fetus was born and three days later 
a three-month fetus was expelled. Voight 
and Thilow™ reported on a triple uterus 
and Young*® recorded a case of a sixty-six 
year old woman with a bicornate uterus 
which was associated with carcinoma in 
the left horn and a polyp in the right. Cor- 
nell and Earle® and Wardlow and Smith*® 
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recorded cases of bicornate uteri in which 
one horn contained two fetuses. Many 
other authors have reported on combined 
intra- and extra-uterine pregnancies but 
in these cases the uterus was the normal 
uterus simplex. 


HISTORICAL DATA 


Cases of Combined Intra- and Extra- 
uterine Pregnancies. Duverney’® in 1708 
probably reported the first case of com- 
bined pregnancy. In this case the diagnosis 
was made at autopsy, the mother having 
died in the third month of pregnancy as a 
result of a ruptured extra-uterine gestation. 
Parry’® in 1876 collected twenty-two cases 
of this condition. In 1go1 Nilsson!” in a 
very thorough review of the literature re- 
corded seventy cases. Zinke™?! in 1902 col- 
lected eighty-eight cases; in 1904 Simpson?”? 
recorded 113 cases and in 1905 Weibel?!” 
reported 119 cases of intra- and extra- 
uterine pregnancies. Naugerbauer'* made 
a comprehensive search of the literature in 
1907 and collected 169 cases; in 1913 he 
increased this number to 244. In 1926 
Novak" reported 276 cases of combined 
intra- and extra-uterine pregnancies in- 
cluding two new cases observed by him. 
Gemmel and Murray" in 1933 reviewed 
the papers published on this subject up to 
the end of 1931 and recorded only 217 such 
cases. They believe that cases included in 
previous reviews were not truly intra- and 
extra-uterine pregnancies. In 1938 Dolan!” 
stated that there had been approximately 
300 cases of this type reported. In 1940 
Mitra!’ stated that in reviewing the world 
literature 304 cases were found; he added 
two to this number bringing the total to 
306. In 1944 Lawrence and Elsemore’” 
added a case to this series. 

Cases of Double Uteri Associated with 
Pregnancies. Probably the earliest re- 
corded case of a double uterus associated 
with pregnancy was reported by Mariceau 
and Vassal!® in 1669. Weise'*! in 1883 re- 
ported the first American case; this was 
soon followed by another case report by 
Lane’? in 1885. In 1900 Wells?** found 
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fifty-seven pregnancies in 112 cases of 
double uteri. Boni'*‘ in 1go1 collected 484 
single pregnancies in double uteri. Jelling- 
haus** in 1908 reviewed the subject and 
collected 251 cases; he stated that twin 
pregnancies were more common in double 
uteri. Trusdale, Cuizza,!%* Guilleminet 
and Michon'’ and many others reported 
cases of double uteri in the early twentieth 
century. Benjamin and Danforth,'* Pud- 
dicombe!®? Novak,!® Mitra,!”8 
Jarcho,’® Gemmel and Murray,!* Smith! 
and Masson and Kaump’? have all pre- 
sented comprehensive reports on _ this 
anomaly from 1929 to the present writing. 

Tubal Anomaly. Because of their simi- 
lar embryologic origin anomalies of the 
uterus might be associated with anomalies 
of the fallopian tubes. Many theories have 
been propounded to explain these mal- 
formations. Bab,* Jayle and Halperine,’ 
Kermauner,'** Szenes,!*4 Levy and Isidor!® 
Tongeren!** Bovee,!” Kearns, Steck- 
Lorier and Durante,2® Schoen- 
holz,”°! Chiari 7°? and Rowley™* have made 
rather detailed studies of this subject. True 
double tubes originating from the uterus 
are extremely rare.® 

In our case each of the three tubes was a 
fully developed, thick-walled structure 
with a well developed fimbria, connecting 
with the uterus. Two of these tubes ap- 
peared on the left side and one on the right 
side, the latter being the one which con- 
tained the ectopic pregnancy. 


CASE REPORT 


Mrs. D. W., a twenty-six year old white 
female, entered the hospital on December 2, 
1946. She stated that she believed she was 
pregnant and that this date marked the first 
day of the second month in which she did not 
menstruate. She was well until the morning 
of the day before when while getting out of bed 
she suddenly experienced a severe abdominal 
pain in the right lower quadrant which radiated 
to the rectum. She immediately felt weak and 
cold, became nauseated and vomited. Following 
this the abdominal pain became diffuse and 
radiated to both shoulders. Since the onset of 
the pain the patient noticed burning on urina- 
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Fic. 3. The findings as seen at surgery; it is to be 
noted that the uterus is distinctly bicornate, with a 
pregnancy in the left horn. A tubal pregnancy is seen 
on the right and two “normal” fallopian tubes are 
present on the left. As a result of an incomplete tubal 
abortion free blood is present in the cul-de-sac of 
Douglas. 


tion. No history of vaginal spotting could be 
elicited. With the exception of an appen- 
dectomy which was performed in 1941 her past 
history was essentially normal. Menstruation 
began when the patient was twelve years of 
age; she had a fourteen- to twenty-one-day 
cycle and would flow from five to seven days. 

Physical examination revealed a well de- 
veloped and well nourished white female who 
appeared acutely ill. On entrance to the hospital 
her temperature was 9g9°F., pulse 100 and 
respirations 20; her blood pressure was 110/64. 
The abdomen was flat and tender throughout, 
particularly in both lower quadrants. Abdomi- 
nal auscultation revealed a quiet but not silent 
abdomen. Vaginal examination disclosed a 
round, firm, somewhat enlarged uterus; tender- 
ness was elicited in both lower quadrants when 
the cervix was moved. There was marked 
tenderness on the right side of the cul-de-sac 
with a suggestion of fullness; however, a 
definite mass could not be made out. The red 
blood cell count was 4,000,000 and the white 
blood cell count was 13,800, with 77 poly- 
morphonuclear leukocytes, 21 lymphocytes and 
2 monocytes. Otherwise the physical exami- 
nation and laboratory data were essentially 
normal. The preoperative diagnosis was that 
of an ectopic pregnancy with possible tubal 
abortion rather than tubal rupture. 

Immediate surgery was advised and under 
pontocaine spinal anesthesia the abdomen was 
explored through a lower midline incision. A 
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Fic. 4. Photomicrograph showing placental tissue in 
the right fallopian tube. 


small amount of free blood was found in the 
cul-de-sac. The outer third of the right fallopian 
tube was distended and appeared as a soft red 
mass about the size of an olive. During the 
exploration it was noted that the uterus was 
distinctly bicornate; however, the surgeon 
(P. T.) was impressed by the marked asym- 
metry of the two uterine horns. The left horn 
was approximately twice the size of the right 
and was suspected of containing products of 
conception. Attached to the left side of the 
uterus were two fully developed fallopian tubes, 
each containing a fimbria and each attaching 
to the left cornua. (Fig. 3.) It was determined 
postoperatively (some days later) that one 
cervix and one vagina were present. A right 
salpingectomy was performed and the abdomen 
was closed in layers. 

The pathologist reported an ectopic preg- 
nancy of a fallopian tube, the sections of which 
revealed placental tissue and marked hemor- 
rhage. (Fig. 4.) 

The postoperative course was uneventful. 
The patient was discharged from the hospital 
on December 10, 1946, which was the eighth 
postoperative day. 

It is important to note that the tubal preg- 
nancy was on the right side and the uterine 
pregnancy in the left horn, making any possible 
placental regurgitation most improbable. 

The patient re-entered the hospital on 
July 25, 1947, seven months after her previous 
operation, stating that her last menstrual 
period was on October 9, 1946. There was no 
family history of twins. Her prenatal course 
was quite uneventful; however, she did state 
that her ““womb was always on the left side.” 
A normal infant was spontaneously delivered 
which weighed 6 pounds and 13 ounces and was 
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Fic. 5. Hysterosalpingography; injection of a radio- 
paque substance was carried out ten months post- 
partum and revealed the following: (1) the uterus has 
a definite bicornate outline; (2) the right fallopian 
tube has been removed and (3) two left fallopian 
tubes are present. 


50 cm. in length. Two days after delivery the 
odd shaped fundus was one finger below the 
umbilicus and the left side of the uterus ap- 
peared to be larger than the right. A definite 
notch could be felt between the uterine horns. 
Her postpartum course was uneventful. 

About ten months following the delivery a 
hysterosalpingography was done. This revealed 
two fallopian tubes on the left side and a tiny 
stump of the tube on the operated right side. 
The bicornate appearance of the uterus is also 
visible on the x-ray film. (Fig. 5.) It was during 
the course of this examination that the fact was 
definitely determined that only one cervix and 
one vagina were present. 


Falls”° has stated that clinically a preg- 
nancy in a uterus arcuatus can be suspected 
when the uterus appears larger on one side 
than the other, and when one side enlarges 
more rapidly and feels softer. The smaller 
horn may only be present as a nodule at 
term and has often been mistaken for a 
fibroid. He further states that he believes 


that the thickness of the uterine wall is 
less than the normal and believes that be- 
cause of this the pains are weaker and the 
fetal parts can be felt unusually clearly. 
The main reason for failure in diagnosis is 
unfamiliarity with the condition. On pal- 
pating the fetus it will be found in many 
cases to be in an obliquely transverse 
presentation; when this is found in a primi- 
para it is practically pathognomonic. 

Most patients with uterine abnormalities 
lead a perfectly normal life. However, the 
history may reveal that one horn of an 
abnormal uterus may become filled with 
retained menstrual products, giving rise to 
unilateral dysmenorrhea. This symptom 
was first noted by Philips.?°4 

Cases of this type can be diagnosed if the 
condition and certain facts are kept in 
mind. Danreuther?® has stressed the point 
that patients with uterine anomalies are 
not sterile. Kelly and Noble?®® state that 
menstruation in a bicornate uterus is as 
complete as in a single one but that the 
former is heir to more pathologic changes. 
One may become suspicious of a bicornate 
uterus when menstruation takes place 
every two weeks, first from one side and 
then from the other (Bainbridge).4* When 
menstruation continues during pregnancy, 
a double uterus should be suspected accord- 
ing to Findley.*® However, Moench* be- 
lieves that while pregnancy exists in one 
horn, the other ceases to menstruate. 

We realize that many genitourinary mal- 
formations are associated with gynecologic 
anomalies. It was with this in mind that 
we desired to have a thorough genito- 
urinary workup in our case; however, it 
was impossible to induce the patient to 
return for further examinations. 


SUMMARY 


1. A case is reported which presents a 
tubal pregnancy which required surgery 
for tubal abortion. This was associated 
with three fallopian tubes and, further, 
associated with a pregnancy in the left horn 
of a bicornate uterus which went to term, 
resulting in the delivery of a normal child. 
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2. The world literature has been thor- 
oughly reviewed. 

3. We believe this to be the first case of 
this type ever reported. 
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SMOOTH MUSCLE TUMORS OF THE STOMACH* 


Jack W. Coie, M.D. AND FRANK M. Barry, M.D. 
Cleveland, Ohio 


"Ties: purpose of this paper is to present 


four cases of smooth muscle tumors 

of the stomach seen on the surgical 
service of the University Hospitals during 
the past eighteen months and to discuss 
briefly the subject of smooth muscle 
tumors of the stomach in general. 

Two of our cases were benign leiomyomas 
and two were leiomyosarcomas and of 
particular interest in either their clinical 
manifestations or problem of therapeutic 
management. 

Inasmuch as the surgical prognosis is 
good in these cases even when sarcomatous 
degeneration is demonstrated histologically, 
it has become increasingly important for 
the surgeon to keep these lesions in mind 
when there is evidence of occult or massive 
gastric hemorrhage or a palpable upper 
abdominal mass. 

Several authors have adequately re- 
viewed the literature’***!4 and further 
elaboration on this aspect of the problem 
does not fall within the scope of this paper. 
Unquestionably the incidence of smooth 
muscle tumors of the stomach is quite 
high when we consider those cases which 
are recorded as incidental findings at 
autopsy as well as laparotomy. A routine 
examination of fifty stomachs at autopsy 
picked at random by Meissner!” revealed 
leiomyomas occurring in twenty-three 
cases, 46 per cent. However, the patients 
who become symptomatic and present 
themselves for diagnosis and treatment are 
still considered uncommon in most clinics. 
Leiomyomas constitute 39.9 per cent of all 
benign gastric tumors according to Collins 
and Collins. Leiomyosarcomas comprise 
10 per cent of all gastric sarcomas accord- 
ing to Schindler.” 

Smooth muscle tumors of the stomach 


with symptoms necessitating hospitaliza- 
tion occur most commonly between the 
ages of forty and seventy. A review of 363 
cases by Chaffin® showed an age range of 
seven years to ninety years. The average 
age in our cases was forty-nine years and 
represents both benign and malignant 
lesions. 

Leiomyomas and leiomyosarcomas of the 
stomach have approximately equal inci- 
dence in male and female patients. 

Pathology. These tumors arise in the 
muscularis of the stomach. They may be 
divided for clinical purposes into intra- 
gastric (submucosal) and extragastric (sub- 
serosal) depending on whether the tumor 
protrudes into the lumen of the stomach 
or whether its growth is predominantly 
beneath the serosa and into the surround- 
ing peritoneal cavity. The submucosal type 
is most commonly associated with ulcer- 
ation. The tumor generally appears to be 
encapsulated and clearly demarcated even 
with sarcomatous lesions. In the absence 
of obvious metastases or invasion of sur- 
rounding organs by the tumor it is impos- 
sible to determine by the gross appearance 
whether or not the tumor is benign or 
malignant. The tumor may be quite 
vascular. 

Histologically they are composed of 
fusiform cells with elongated and rounded 
basophilic nuclei containing fine chromatin 
material. Evidence of sarcomatous degener- 
ation is not always clear-cut, depending on 
the appearance of mitotic figures, pleo- 
morphism and the degree of necrosis. 
Melnick!* reported a case of metastasizing 
leiomyoma which appeared benign histo- 
logically but gross liver metastases were 
present. 

Although reports have differed as to the 


* From the Department of Surgery, Western Reserve University and University Hospitals, Cleveland, O. 
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site from which these tumors most com- 
monly arise in the stomach, our experience 
indicates a predisposition for the cardia 
on the greater curvature. Lahey*® reports 
the highest incidence in the lower portion 
of the stomach with equal distribution be- 
tween the greater and lesser curvature. 
Golden and Stout® reported that 60 per 
cent occur in the pyloric region, 20 per cent 
in the pars media and 15 per cent in the 
cardia. 

Symptoms. While these tumors may 
have a rather wide variety of clinical mani- 
festations, a high percentage will present 
objective or subjective evidence of gastro- 
intestinal hemorrhage. Hematemesis is 
common. Anemia is often profound giving 
rise to symptoms of palpitation, weakness 
and exertional dyspnea. In all four of the 
cases presented in this communication 
frank hemorrhage or symptoms referable to 
marked anemia due to insensible blood loss 
were present. Five out of seven cases re- 
ported by Lahey*® had hematemesis or 
tarry stools. 

A palpable epigastric mass is frequently 
present occurring most commonly in leio- 
myosarcomas. In three cases of leiomyo- 
sarcomas reported by Horsley and Berger’ 
a mass was noted on physical examination 
and “its size was out of proportion to 
patient’s wellbeing.” We believe that this 
point should be emphasized in the differ- 
ential diagnosis of more malignant lesions 
causing gastric hemorrhage and that not 
infrequently the patient’s nutritional state 
is excellent with only slight weight loss. 

The pain which frequently accompanies 
the lesion is generally mild and character- 
ized chiefly as a dull, gnawing epigastric 
‘distress. It may be severe, however, and 
simulate a peptic ulcer® and occasionally 
responds to'an ulcer diet although the 
beneficial effect as would be expected is 
generally transient. 

There are cases reported in the literature 
of pedunculated smooth muscle tumors 
occluding the Iumen of the pylorus, leading 
to signs and symptoms of high intestinal 
obstruction with gastric dilatation and 
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persistent vomiting.!!'!® Other cases, gener- 
ally the leiomyosarcomas, may have necro- 
sis of the tumor mass with contamination 
of the peritoneal cavity and present the 
clinical picture of peritonitis.* These find- 
ings however are uncommon. 

Diagnosis. These tumors should always 
be considered in the differential diagnosis 
of lesions producing gastric hemorrhage or 
occult blood in the stools. Fluoroscopic and 
x-ray examination of the stomach remains 
the single best method for demonstrating 
a tumor mass in the stomach and ulcer 
formation. Much has been written con- 
cerning the roentgenologic appearance of 
these lesions and the criteria for differen- 
tiating these tumors from other gastric 
neoplasms.” Perhaps the greatest pitfall 
is in overlooking lesions high on the cardia 
(Case 111) and special technics have been 
advocated to obviate this source of error. 
Gastroscopic examination frequently can 
be helpful to the surgeon in establishing 
the preoperative diagnosis. In two of 
four cases of leiomyosarcoma reported by 
Schindler" gastroscopy disclosed the pres- 
ence of a gastric tumor overlooked on x-ray 
examination. 

Treatment. Our views are in accordance 
with those expressed by Lahey® who advo- 
cates high subtotal gastric resection. Be- 
cause of the low grade malignancy seen in 
leiomyosarcomas they offer a good prog- 
nosis when treated radically. Lemon’® re- 
ports a case in which the patient lived for 
six years with gross liver metastases. In 
addition, the fact that these lesions cannot 
be easily recognized in the gross as benign 
or malignant lends support to the necessity 
of performing gastric resection rather than 
local excision. 

Microscopic study with frozen section 
technic is often inconclusive in establishing 
the diagnosis of malignancy in_ these 
lesions. We would be extremely hesitant to 
perform a simple local excision of a gastric 
tumor on the strength of a frozen section 
biopsy interpreted while the operation was 
in progress. The surgeon should be pre- 
pared to remove any surrounding structures 


Barry—Smooth Muscle Tumors of Stomach 


Fic. 1. Case 1. Leiomyoma of the stomach showing 
filling defect in the cardia with central ulceration. 


which may be involved by direct spread 


of the tumor whenever feasible. 

A large part of the excellent results re- 
ported in recent years in the management 
of these cases can be attributed to the 
liberal use of whole blood transfusions in 
correcting the patient’s anemia preopera- 
tively. A problem which may occasionally 
confront the surgeon is the necessity of 
having to operate upon these patients as 
an emergency procedure because of severe 
intractable hemorrhage. In an already 
anemic patient this is extremely hazardous. 
Whenever possible surgery should be fore- 
stalled until adequate blood replacement 
therapy has been instituted. 

In lesions such as those described in 
Case 1 and Case 11 situated high in the 
cardia it is necessary to mobilize the lower 
end of the esophagus to effect a satisfactory 
esophagogastrostomy anastomosis follow- 
ing removal of the stomach. We have been 
able to accomplish this transabdominally 
but acknowledge the merits of a trans- 
thoracic approach. In our opinion, how- 
ever, the abdominal method affords a 
somewhat better opportunity to explore 


the abdomen and determine the presence 
of invasion of contiguous structures by 
the tumor. 

Complications. The postoperative com- 
plications in these cases are essentially those 
incident to any major gastric procedure. It 
is well to bear in mind that these tumors 
may be quite vascular and hemostasis is 
“mperative. (Case tv.) In Case 1 the patient 
developed a pleural effusion and a left 
subdiaphragmatic abscess as a result of 
leakage from the anastomosis. Cases 11 
and 11 had occasional bouts of post- 
prandial epigastric distress and infrequent 
vomiting attributed to diminished gastric 
capacity. These symptoms cleared in both 
instances when the patient was placed on 
small, frequent feedings. 


CASE REPORTS 


Caser. A fifty-seven year old white house- 
wife was admitted to the University Hospitals 
on May 5, 1948, with the chief complaints of 
severe headaches which began three weeks 
prior to admission. These headaches were local- 
ized in the frontal and occipital areas, present 
chiefly on arising in the morning and relieved 
by aspirin. For the same period of time the 
patient had noted dull, constricting, substernal 
discomfort with associated dyspnea. These epi- 
sodes lasted ten to sixty minutes and were 
relieved by rest. The patient had no symptoms 
referable to the gastrointestinal tract. There 
was no weight loss and no known blood loss. 

Physical examination revealed a well de- 
veloped, slightly obese woman who did not 
appear acutely ill. The only significant finding 
was a marked pallor of the mucous membranes 
of her mouth, conjunctivas and nail beds. Ab- 
dominal and rectal examinations were negative. 
Her heart was not enlarged to percussion. 
There was a Grade u blowing, precordial 
systolic murmur. Her lungs were clear to 
auscultation. 

Laboratory studies revealed an erythrocyte 
count of 2,140,000 and a hemoglobin of 37 per 
cent. Plasma proteins, blood urea nitrogen, 
urine and white blood count were within normal 
limits. There was free acid on gastric analysis 
following histamine. Stool examination was 
negative for occult blood. 

Gastrointestinal x-ray studies found “a 
4cm. X § cm. tumor in the cardiac end of the 
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Fic. 2. Case 1. Photomicrograph showing fusiform 
tumor cells with basophilic staining nuclei arranged 
in characteristic bundles; leiomyoma of stomach. 
X 179. 


stomach. The tumor may represent a benign 
or malignant leiomyoma with a small ulcer less 
than 1 cm. in size. A carcinoma might also 
have this appearance.” (Fig. 1.) 

Following several days’ preparation with 
repeated whole blood transfusions the patient 
was taken to surgery and under cyclopropane 
anesthesia a high subtotal gastric resection was 
performed with anastomosis of the lower end 
of the esophagus to the small portion of remain- 
ing stomach. 

The pathologic diagnosis was leiomyoma of 
the stomach. (Fig. 2.) Postoperatively a left 
subdiaphragmatic abscess developed in the 
patient which was drained. A leak at the site 
of anastomosis, communicating with the abscess 
cavity, was demonstrated with barium swallow. 
The fistulous tract closed eventually with con- 
servative management and the patient is alive 
and well today. 

Case u. A forty year old colored maid was 
admitted on December 19, 1947, complaining 
of being weak and tired for two weeks. She had 
enjoyed excellent health until one month prior 
to admission at which time she began to have 
episodes of bloating in her epigastrium follow- 
ing meals. Two weeks following onset of 
epigastric distress she became progressively 
weak and tired and anorexia developed. These 
symptoms became severe and in performing 
household chores the patient would frequently 
have to lie down to avoid fainting. Because of 
the increasing severity of her symptoms the 
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Fic. 3. Case 11. Gastrointestinal x-ray demonstrating 
filling defect on greater curvature of stomach in the 
pars media; leiomyoma of stomach. 


patient became confined to her bed. Efforts to 
arise produced marked diaphoresis, palpitation 
and a feeling of faintness. She had noticed no 
weight loss, pain, nausea or vomiting. Hos- 
pitalization was advised by her physician at this 
time. 

Examination revealed a well developed, well 
nourished, colored female appearing weak and 
listless. All mucous membranes were pale. 
Physical examination of heart, lungs and ab- 
domen was negative. Rectal examination was 
negative and reflexes physiologic. 

Laboratory studies showed an erythrocyte 
count of 1,320,000 and hemoglobin of 3 gm. 
In the blood smear there were three normo- 
blasts per 100 white blood cells. The stool 
examination was reported as guaiac positive. 
Plasma proteins and blood urea _ nitrogen 
were normal. 

Fluoroscopic and x-ray studies of the stom- 
ach revealed “‘a constant, rounded filling defect 
2.5 cm. in diameter with a small fleck of re- 
tained barium at its center was present in the 
body of the stomach close to the fundus, high 
on the greater curvature. The rugal pattern of 
the lesion is fairly well-maintained. Conclusion: 
Filling defect of the stomach most likely repre- 
senting gastric polyp or intramural tumor.” 


(Fig. 3.) 
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Fic. 4. Case 1. Photomicrograph of tumor adjacent 
to ulcerated gastric mucosa showing uniform arrange- 


ment of tumor cells; leiomyoma of stomach. X 165. 


Gastroscopic examination revealed, “In the 
midportion of the stomach on the anterior wall, 
near the greater curvature, there was seen a 
tumor which projected into the lumen of the 
stomach on a broad base and which appeared 
to be about the size of a walnut. The surface 
of the tumor contained 3 ulcerated lesions; 
these were not bleeding and the mucosa over 
the tumor was otherwise normal. The remainder 
of the stomach did not appear abnormal. Im- 
pression: Gastric tumor—probably benign.” 

Following preoperative preparation with 
whole blood transfusions, intravenous amigen 
and glucose the patient was taken to surgery 
on her twenty-first hospital day. At the time of 
surgery the tumor was easily palpable within 
the lumen of the stomach and had produced 
slight dimpling of the overlying serosa. A sub- 
total gastric resection was performed with a 
wide margin of normal stomach being removed 
adjacent to the tumor. An anterior Polya 
gastro-enterostomy was carried out. 

The pathologic diagnosis was leiomyoma of 
the stomach. (Fig. 4.) The postoperative course 
was uneventful except for symptoms referable 
to diminished gastric capacity and this was 
eventually controlled with a diet of small fre- 
quent feedings. 


Comment. Cases 1 and 11 illustrate how 
the presenting complaint of the patient on 
admission to the hospital may be one 
referable to the profound anemia resulting 
from insensible blood loss in the cases of 
leiomyomas with ulceration. 


Case u. A thirty-seven year old colored 
female was admitted to the University Hospi- 
tals on December 18, 1947, with the complaint 
of hematemesis. On the day of admission the 
patient had had a persistent sensation of ab- 
dominal fullness. Approximately three hours 
before admission while ironing she suddenly 
felt warm and light-headed. She stopped her 
work and lay down with some relief. On arising 
she fainted. After regaining consciousness she 
became nauseated and vomited approximately 
1 pint of bright, red blood containing a few 
clots. She had had similar episodes of abdominal 
fullness during the few months prior to her 
present illness but gave no previous history of 
hematemesis or melena. There had been no 
recent weight loss or change in bowel habits. 
Two years previously she underwent a pan- 
hysterectomy, left salpingo-oophorectomy and 
appendectomy for fibromyomas of the uterus 
and chronic salpingitis. 

Physical examination revealed a well de- 
veloped, well nourished, colored female in no 
apparent distress and not vomiting. The re- 
mainder of the examination was negative with 
the exception of slight epigastric tenderness on 
palpation and a well healed midline suprapubic 
scar. 

Laboratory findings showed erythrocyte 
count 4,190,000, hemoglobin 12.2 gm. and 
hematocrit 38. Stool was guaiac positive. Urine 
and white blood cell count were normal. On 
gastric analysis there was free hydrochloric acid 
following histamine. Blood urea nitrogen and 
serum proteins were within normal limits. 

During the patient’s hospital course the pain 
in her epigastrium became progressively worse 
following admission and slight atelectasis de- 
veloped at both lung bases. The pain was some- 
what relieved by the ingestion of aluminum 
hydroxide and atropine. A gastrointestinal x-ray 
series eight days following admission was re- 
ported as no certain evidence of organic disease 
of the stomach or duodenum. A repeat exami- 
nation ten days later showed retention of a 
fleck of barium high on the lesser curvature of 
the stomach with filling of a diverticulum-like 
structure and suggestion of a tumor mass. 
(Fig. 5.) 

Gastroscopic examination was performed and 
revealed a tumor high on the lesser curvature 
projecting into the lumen of the stomach which 
was irregular in shape and approximately 3 cm. 
in diameter. The surface was described as 
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Fic. 5. Case 111. Leiomyosarcoma of the stomach with 
diverticulum-like ulceration into the tumor mass 
arising from the cardia. 


smooth and pearly white. No ulceration was 
noted and no bleeding focus could be seen with 
the gastroscope. The gastroscopist’s impression 
was that it was a malignant lesion but be- 
nignancy could not be excluded. 

The patient was taken to surgery and under 
cyclopropane and curare anesthesia the abdo- 
men was explored. A tumor mass arising high 
on the cardia near the lesser curvature of the 
stomach was found. It extended along the gas- 
trosplenic ligament and had involved the 
spleen. A high subtotal gastric resection and 
splenectomy were performed. The esophagus 
was anastomosed to the remaining portion of 
the stomach. There was no evidence of metas- 
tasis to other organs. 

The pathologic diagnosis was leiomyosar- 
coma of the stomach with ulceration. (Fig. 6.) 

The patient’s convalescence was uneventful 
with the exception of slight postprandial dis- 
tress and occasional vomiting following a large 
meal. A recent gastric study following barium 
revealed no evidence of local recurrence of the 
lesion and she is enjoying good health. 

Case Iv. A sixty-five year old male was 
admitted April 20, 1948, complaining of re- 
peated episodes of severe gastric hemorrhage. 
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Fic. 6. Tumor invading adjacent fat and showing loss 
of uniform cellular arrangement and pleomorphic 
nuclei; leiomyosarcoma of stomach. X 150. 


The patient dated the onset of symptoms to 
December, 1946, at which time he had a sudden 
attack of extreme fatigue and syncope. He 
consulted a physician at that time and a diag- 
nosis of bleeding ulcer was made. The patient 
was hospitalized in an Akron hospital and 
received blood transfusions as an emergency 
measure. Some time later a gastrointestinal 
series was performed and revealed a posterior 
mid-abdominal mass suggestive of pancreatic 
cyst. (Fig. 7.) He was treated symptomatically 
at this time and discharged. During the follow- 
ing six months the patient experienced no 
obvious recurrence of gastric hemorrhage and 
no pain. He lost no weight during this period. 
In June, 1947, the patient was readmitted to 
the hospital and an abdominal laparotomy was 
performed. The surgeon described the following 
findings at the time of surgery, ““There was a 
nodular, spherical tumor mass approximately 
6 inches in diameter lying on the lesser curva- 
ture but apparently not directly attached to 
the stomach. The mass was soft and cystic to 
palpation and covered with a network of dilated 
veins. The liver was normal to inspection and 
palpation. Inspection and palpation of the 
remaining abdominal viscera was negative. 
The mass was adherent to a large blood vessel 
posteriorly, and attempts to remove the mass 
resulted in profuse hemorrhage. A biopsy was 
taken and hemorrhage controlled with oxycel 
gauze and the abdomen was closed.” The 
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Fic. 7. Case 1v. Distortion of normal gastric configura- 
tion by large tumor mass; x-ray taken one year prior 
to admission to University Hospitals; leiomyosarcoma 
of stomach, 


pathologic diagnosis at that time was neuri- 
lemmoma. Postoperatively the patient did well 
until November, 1947, when he again had a 
sudden fainting spell and subsequent melena. 
The patient was again hospitalized and given 
a transfusion of whole blood. Four months 
later in March, 1948, the patient was again 
hospitalized because of easy fatigability. A 
rather marked anemia was noted and the 
patient was given a transfusion and discharged. 
Another massive gastric hemorrhage occurred 
one week prior to admission to University 
Hospitals in April, 1948. During the course 
of the patient’s illness he had had hematemesis 
on two occasions. His appetite remained good 
with only slight weight loss. He had noticed 
a progressive increase in abdominal girth since 
the onset of his illness in December, 1946. At no 
time was epigastric pain or distress a feature 
of his disease. Prior to the onset of his present 
illness the patient’s health had been excellent. 

Physical examination revealed a somewhat 
obese, well developed male in no apparent pain 
or distress. The mucous membranes of his 
mouth and conjunctivas were pale. His lungs 
were clear to auscultation and percussion. His 
heart was normal. Abdominal examination 


Fic. 8. Case 1v. Leiomyosarcoma of stomach; note 
increased vascularity and focal necrcsis. Nuclei are 
pleomorphic and the cellular pattern irregular. X 202. 


showed a well healed upper left rectus incision. 
A poorly defined mass was palpable beneath the 
incision measuring approximately 8 cm. by 
1 cm. and only slightly movable. No other 
masses or organs were felt. Rectal examination 
was negative with the exception of tarry, black 
feces being noted on the examining glove. 
The remainder of the examination was not 
remarkable. 

Laboratory studies showed erythrocyte count 
2,160,000 and hemoglobin 6.5 gm. Blood urea 
nitrogen was 8.3 mg. per 100 cc., stool guaiac 
positive and urine negative. 

During the day following admission the 
patient experienced an episode of faintness 
with a slight fall in blood pressure, increased 
pulse rate and marked diaphoresis. Gastro- 
intestinal series scheduled for that day were 
cancelled and the patient was given a trans- 
fusion. In spite of the whole blood transfusion 
the patient’s erythrocyte count had fallen the 
following day to 1,500,000. Gastric hemorrhage 
recurred the next day and it was decided to 
abandon any attempt to get x-rays of the 
stomach and to prepare the patient for surgery 
with repeated blood transfusions. This was done 
and on the patient’s ninth hospital day he was 
taken to surgery. Under satisfactory gas- 
oxygen-ether anesthesia the abdomen was 
opened and the stomach identified. A large 
ovoid tumor measuring approximately 10 inches 
in its greatest diameter was presenting through 
the gastrohepatic ligament and firmly attached 
to all adjacent structures. The lesser omental 
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bursa was opened and the tumor was adherent 
on a broad transverse plane to the pancreas and 
laterally to the spleen. A gastrostomy was per- 
formed to determine the site of hemorrhage 
and an ulcerated area in the mucosa contiguous 
with the tumor was seen just proximal to the 
esophageal opening in the cardia of the stomach 
on the lesser curvature. Several vertical mat- 
tress sutures were used to close the defect and 
the gastrostomy was closed. The tumor had 
spread so extensively that total extirpation was 
impossible. An attempt was made to remove a 
large part of the tumor but hemorrhage from 
the substance of the lesion was severe and the 
patient went into a state of irreversible shock 
and expired shortly following completion of the 
procedure. 

Pathologic diagnosis of tumor tissue removed 
at the time of surgery was leiomyosarcoma. 
(Fig. 8.) At autopsy there was no evidence of 
metastatic foci elsewhere in the body. 


Comment. Cases 111 and tv are examples 
of leiomyosarcomas. Case 111 demonstrates 
the importance of early recognition of these 
lesions and radical surgical intervention. 
In these cases the results are very gratify- 
ing in spite of a histologic evidence of 
malignancy. Case 1v makes evident the 
necessity for radical surgery when the 
patient first presents himself for treatment 
and local spread of the tumor should not 
deter the surgeon from attempting total 
extirpation of the lesion. The low grade 
malignancy and slow rate of growth of 
leiomyosarcomas invite a bold attack on 
these lesions. 


SUMMARY 


1. Leiomyomas and leiomyosarcomas of 
the stomach have been briefly reviewed. 

2. Smooth muscle tumors of the stomach 
though uncommon are not rare and because 
of the low grade malignancy in leio- 
myosarcomas they offer a good surgical 
prognosis. 
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3. Two cases of leiomyomas of the stom- 
ach and two cases of leiomyosarcoma of 
the stomach are presented. 
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SPONTANEOUS CURE OF ANEURYSMS AND 
ARTERIOVENOUS FISTULAS, WITH SOME NOTES ON 
INTRASACCULAR THROMBOSIS* 


Harris B. SHUMACKER, JR., M.D. 


Indianapolis, Indiana 


ROM time to time instances of spon- 

taneous cure of aneurysms and arterio- 

venous fistulas have been reported. 
These cures of arterial aneurysms have 
included both saccular and fusiform types 
and both lesions of the aorta and of the 
peripheral arteries. Spontaneous cures of 
arteriovenous fistulas have been reported 
less frequently than those of arterial 
aneurysm. A review of the literature reveals 
some disagreement as to the adequacy and 
permanency of such cures and as to the 
advisability of measures thought by some 
to be conducive to the non-operative 
ablation of aneurysms. One gains little or 
no information concerning the frequency 
of occurrence of spontaneous cure of either 
arterial aneurysms or of arteriovenous 
fistulas. 

In the course of a large number of 
aneurysms and fistulas we have encoun- 
tered a number of instances in which 
apparently complete or partial cure took 
place without any specific local therapy. 
We have thought it advisable to analyze 
them in an effort to determine how com- 
monly this happening takes place, any 
factors which may have contributed to the 
process and the eventual outcome in these 
cases with respect to the necessity of 
operation. 

Clinical Material. This study is based 
upon an analysis of 122 arterial aneurysms 
and 245 arteriovenous fistulas many of 
which were associated with saccular aneu- 
rysms.! Nearly all of them were in soldiers 


t Most of these patients were seen at the Vascular 
Center of the Mayo General Hospital at Galesburg, III. 
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and, save for seven fistulas which were 
congenital in origin and eight aneurysms 
which developed as the result of disease or 
infection or were of unknown etiology, they 
were traumatic in nature. All were operated 
upon except those in whom an apparently 
satisfactory cure occurred spontaneously. 
Sixty-three patients had been operated 
upon prior to our study of them. Cases of 
aortic aneurysms and of innominate aneu- 
rysm treated by wiring are not included 
in this study. 

The Formation of Arterial Aneurysms and 
Arteriovenous Fistulas. When an aneu- 
rysm results from traumatic perforation or 
rupture of an artery, the initial stage is 
that of the so-called pulsating hematoma. 
Blood passes out through the rent in the 
wall of the artery into the adjacent tissues 
being limited in size and contour by the 
nature of the surrounding structures, the 
extent of the traumatic damage to these 
neighboring tissues, the size of the injured 
artery and of the tear in its wall, and 
probably by such factors as the arterial 
pressure and the effectiveness of the 
clotting mechanism. The major portion of 
this accumulation of blood tends to clot 
rapidly. As time passes, the thrombus be- 
comes remarkably thinned out and so well 
organized that the sac eventually often 
reveals no evidence of its presence. When 
an aneurysm results from the sudden 
giving way of the diseased arterial wall, 
the newly formed sac may also be filled 
immediately with thrombus as described 
by Ballance and Edmonds.? This thrombus, 
too, tends to be compressed against the 


* From the Departments of Surgery, the Indiana University Medical Center, Indianapolis, Ind., and the 
Yale University School of Medicine, New Haven, Conn. This study was aided by a contract with the Office of 


Naval Research, the United States Navy. 
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sac wall, to become adherent to it com- 
pletely or in part and to become well 
organized with the passage of time. It is 
almost certainly true that some aneurysms 
which develop by the giving way of the 
diseased arterial wall are never filled with 
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an analysis of the presence or absence and 
the type of aneurysm in 195 cases of 
arteriovenous fistula. In seventy-eight or 
40 per cent of the patients no aneurysm 
was present; there was only a direct com- 
munication between artery and vein while 


<= ¢ 


Diagrammatic representation of various types of arteriovenous 


fistulas and associated aneurysms. Symbols: A, artery; V, veins; S, sac. 


such a thrombus; this is especially true 
with regard to fusiform aneurysms. 

In the development of arteriovenous 
fistulas pulsating hematomas may be 
present initially and well formed saccular 
aneurysms subsequently, in addition to the 
arteriovenous communication. In Figure 1 
some of the types of fistulas and associated 
aneurysms encountered in the cases studied 
are diagrammatically represented. Notes 
made at the time of operation and upon 
examination of the excised specimen permit 
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one or more aneurysms were present in 
60 per cent. (Fig. 1, 1.) In eighty-nine or 
45.6 per cent the artery and vein com- 
municated by means of an interposed 
saccular aneurysm or one or two aneurysms 
arose from the fistula itself (Fig. 1, 11 to 
iv.) In thirteen cases or 6.7 per cent there 
were one or two separate arterial aneu- 
rysms in addition to a direct fistula; in ten 
of them there was a single aneurysm and 
in three a double arterial aneurysm. (Fig. 
, V and vi.) In ten cases or 5.1 per cent 
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Fic. 2. Photograph of traumatic aneurysm excised eleven years after its origin; the transected 
specimen has been fixed and shrunken in formalin solution, thus bringing about an apparent 
reduction in the size of the sac. A well organized thrombus is present. Some poorly organized red 
thrombus is seen along the margin of the cavity and between the organized thrombus and the sac 
wall in that area where the old thrombus is not fixed to the wall. 

Fic. 3. Photograph of poorly organized thrombus from a large brachial aneurysm of two months’ 
duration; insert shows the artery which has been removed from the area of the rectangular defect 
in the clot. In this case the lesion was actually an arteriovenous fistula, the artery and vein com- 
municating via a large sac into which each opened independently. 


there was an aneurysm arising from the 
vein and a direct fistula. (Fig. 1, vu.) In 
one instance there was an arterial aneu- 
rysm and the artery and vein communi- 
cated through a second aneurysm (Fig. 
I, vill.) and in another case there was an 
aneurysm arising from the vein as well as 
one through which the two vessels com- 
municated. (Fig. 1, 1x.) There were aneu- 
rysms both of the artery and vein in three 
cases. (Fig. 1, x). The aneurysms varied in 
size from 1 cm. in diameter to the size of a 
small watermelon. 

Intrasaccular Thrombosis and Sponta- 
neous Cure of Arterial Aneurysms. Un- 
fortunately, a record was not kept in all 
cases of the presence, absence or extent of 
intrasaccular thrombosis. Several facts 
were evident, however. Extensive intra- 
saccular thrombosis was the rule in large 
aneurysms with small mouths and gener- 
ally no thrombus at all was present in small 
aneurysms with relatively large openings 
into the parent artery. In some instances 
the thrombus was well organized and 
ordinarily the older the lesion the more 
complete was the process of organization. 
In some cases there was both a well 
organized thrombus adherent to the wall 
of the sac and a poorly organized red 
thrombus only loosely attached. (Fig. 2.) 


In other cases there was only a poorly 
organized clot. (Fig. 3.) The size and 
extent of the thrombus varied greatly. In 
several cases femoral aneurysms were 
found to contain from 2 to 2% L. of recent 
and old clot. The progressive deposition of 
thrombus within the sac was often appar- 
ent clinically from the decrease in pulsation 
of the sac, an increase in its palpable 
firmness and sometimes by a diminution 
in the thrill and bruit. Indeed, one large 
profunda femoral aneurysm became so 
firm and lost so completely its pulsatile 
character and its bruit that it was thought 
to be cured until artiography revealed a 
persistent, large cavity.* In eight instances 
an apparently spontaneous cure took place. 
These cases will be abstracted briefly. 


CASE REPORTS 


Case 1. This twenty-seven year old man 
had received multiple penetrating wounds from 
fragments of an exploding shell. Thereafter, 
signs of an aneurysm of the left common 
carotid artery and of paralysis of the left vocal 
cord were present. In a hospital overseas one 
month after injury an exploration was begun 
but was abandoned without direct attack upon 
the aneurysm. The mass continued to pulsate 
vigorously and was associated with a systolic 
bruit and with the subjective sensation of a 
short, swishing sound heard synchronously with 
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Fic. 4. Photograph showing aneurysm of left carotid artery eight weeks after injury (A and Bs) and the normal 
contour of the neck five months later after apparent spontaneous cure of the lesion. Unfortunately no post- 
operative photograph was made in precisely the same view as either preoperative photograph. The presence of 
the normal skin creases and the normal outline of the sternomastoid muscle, however, show reasonably well the 


absence of any visible mass. 


each heart beat. A little over four months after 
injury while on a ship en route to the United 
States the noise disappeared and the mass was 
noted to pulsate less forcefully. There was no 
seasickness or dehydration to implicate as a 
causal factor. When the patient was examined 
a few weeks later, a firm, pulsating mass about 
2 cm. in diameter was palpable in the region 
of the left common carotid artery. Pulsation 
ceased temporarily during proximal compres- 
sion of the common carotid artery. Four months 
later the condition was little changed. When 
seen after an interval of another four months, 
no mass was palpable and there was no thrill, 
bruit or abnormal pulsation. The left common 
carotid artery pulsated normally in the region 
proximal and distal to the site of the original 
mass. It was apparent that the aneurysm was 
clinically cured with preservation of the lumen 
of the artery. 

CasE ul. The patient was a twenty-five 
year old man who had been injured by a shell 
fragment seven weeks before our initial exami- 
nation. He had a pulsating mass in the left side 
of his neck about 3.5 by 5 cm. in size (Figure 
4A and B) which was compressible, which ceased 
to pulsate with proximal occlusion of the 
common carotid artery and which was associ- 
ated with a loud systolic bruit. There was also 
evidence of left cervical sympathetic and of 
left, recurrent laryngeal paralysis. When he 
returned from a sick leave four months after the 
date of injury, the mass was smaller, firmer, 
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pulsated less vigorously and the bruit had 
disappeared. The mass rapidly decreased in size 
and six weeks later was a firm, non-expansible 
nodule about 1.5 by 0.7 cm. in size. Two months 
later the firm, solid mass adherent to the carotid 
artery was still present and there were no signs 
of aneurysm; the carotid artery pulsated nor- 
mally proximally and distally. 

Case 11. The patient, a thirty year old 
soldier, was wounded by machine gun fire. He 
developed paralysis of the right median nerve 
and a small arterial aneurysm of the mid- 
portion of the brachial artery about 2 by 1.5 
cm. in diameter. There was expansile pulsation 
of the mass and a systolic bruit was present. 
About six weeks after injury the mass became 
firmer and ceased to expand with pulsation. 
This change was associated with definite local 
pain and tenderness. The mass became pro- 
gressively smaller and after several months was 
no longer palpable. His hand showed evidence 
of persistent vasospasm and was sensitive to 
cold. During operative neurolysis of the median 
nerve seven months after injury the brachial 
vessels were inspected and both artery and vein 
were thrombosed; they were excised. Study of 
the thrombosed artery revealed a defect in the 
wall which represented the former mouth of the 
aneurysm. No sac was present. Return of 
median nerve function was satisfactory. Since 
the sensitivity to cold persisted, a dorsal 
sympathectomy was carried out with excellent 
results. 
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Case tv. The patient, a twenty-three year 
old soldier, was injured by explosion of a land 
mine. He sustained fractures of the right 
radius and ulna and of the left femur, laceration 
of the mesentery of the ileum which necessi- 
tated a laparotomy and injury to the right 
common femoral artery. When we examined 
him six weeks later, there was a pulsating mass 
about 3 cm. in diameter in the right groin over 
the junction of the external iliac and common 
femoral arteries. A systolic bruit and thrill were 
present. Direct pressure over the mass or over 
the distal part of the external iliac artery 
stilled the aneurysm. Three months later the 
mass was smaller in size and firmer but still 
expanded with pulsation. The bruit was still 
present but the thrill had disappeared. One 
year after injury there was no pulsating mass 
and no thrill. The induration still present on 
this examination had disappeared when he was 
seen three months later. 

Case v. This twenty-four year old soldier 
was injured by a shell fragment. When ex- 
amined two months later a compressible 
dumbbell-shaped mass about 6 cm. in diameter 
was present over the upper portion of the left 
femoral artery. There was a systolic bruit and 
visible and palpable expansile pulsation. Com- 
pression of the common femoral artery abol- 
ished the pulsation and the bruit. Tests 
revealed the collateral circulation to be inade- 
quate. A left lumbar sympathectomy was 
performed. After operation the collateral circu- 
lation was better but still was not considered 
adequate. While the patient was on furlough 
two months later, the mass became firm and 
ceased to pulsate. When examined a few weeks 
afterward there was a hard, non-expansile mass 
2 cm. in diameter without bruit or thrill. 
Slowly the mass became smaller. An arterio- 
gram made nine months after the original 
injury revealed a sac about 14 cm. in diameter. 
During the following month the mass became 
still smaller so that only a tiny, firm nodule was 
palpable. The patency of the artery was main- 
tained and oscillometric measurements were 
normal in the thigh, calf and ankle. 

Case vi. This twenty-six year old man was 
injured in the right popliteal area by a shell 
fragment. A pulsating mass associated with a 
systolic bruit developed. A diagnosis of pop- 
liteal aiterial aneurysm was made. About six 
weeks after injury. the mass ceased to pulsate 
and became rapidly firmer and smaller. Two 
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weeks later no mass was present, no abnormal 
pulsation and no bruit. The popliteal artery 
and its anterior and posterior tibial branches 
pulsated normally. 

Case vu. The patient, a thirty-two year 
old soldier, was injured by a shell fragment. A 
pulsating expansile mass appeared on the 
posteromedial aspect of the leg above the 
malleolus. A diagnosis of posterior tibial 
aneurysm was made. Two months after injury 
the mass became firm and ceased to pulsate. 
Examination now revealed a firm, solid mass 
about 1.5 cm. in diameter. There was no bruit 
or thrill. There was no posterior tibial pulsation 
distal to the mass. Two months later the mass 
was unchanged but four months afterward no 
mass was visible or palpable. The posterior 
tibial pulse distal to the site of injury was still 
absent. 

Case vil. This twenty-six year old soldier 
received multiple penetrating wounds from 
shell fragments. He developed a posterior tibial 
aneurysm in the middle third of the right calf. 
Here a small, pulsating mass was palpable and 
a loud systolic murmur was audible. During 
the third month after injury while the patient 
was on furlough, the mass became firm and 
ceased to pulsate. An indurated mass without 
thrill or bruit was now palpable. The indura- 
tion gradually subsided. An arteriogram made 
four months after injury revealed a normal- 
appearing arterial tree. There was no suggestion 
of an aneurysm at the site of the injury which 
was marked in the roentgenogram by the pres- 
ence of a small shell fragment. 


In these eight patients apparently satis- 
factory cures occurred spontaneously and 
no local therapy was required. In two addi- 
tional cases saccular aneurysms were ob- 
served to undergo complete thrombosis but 
associated symptoms made operative ex- 
ploration necessary. 


Case 1x. This twenty-three year old soldier 
had been injured by shell fragments on August 
30, 1944. There was considerable bleeding from 
the right axillary wound. No numbness or 
paralysis was noted. A pulsating mass de- 
veloped in the axilla and a systolic bruit was 
audible. About six weeks after injury some loss 
of sensation was noted in the digits and a week 
later the patient developed loss of power of 
extension of the wrist and forearm and weak- 
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ness of all movements of the hand. These 
neurologic changes persisted. Pulsation ceased 
in the mass some time before he was examined 
on January 22, 1945. At this time a solidly 
thrombosed aneurysm was present in the right 
axilla. (Fig. 5a.) The brachial, radial and ulnar 
pulses were absent. There was evidence of com- 
plete radial and partial ulnar and median 
paralysis. From the sequence of events it was 
obvious that the nerve damage had resulted 
from pressure from the aneurysm. At explora- 
tion an axillary aneurysm about 6 to 5 cm. in 
size was found. The axillary artery distal to the 
lesion was thrombosed.. The median, ulnar and 
radial nerves lay in grooves in the wall of the 
sac. (Fig. 5B.) The median nerve appeared 
little damaged and the ulnar nerve was only 
moderately thinned. The radial nerve was 
thinned out to a fine thread for a distance of 
3.5 cm., however, and strong faradic stimula- 
tion yielded no response. The aneurysm was 
excised and the radial nerve was sutured after 
excision of the damaged portion. The post- 
operative course was satisfactory. The opened 
aneurysm was found to be completely filled 
with thrombus. Most of it was old and well 
organized but a small portion near the mouth 
of the sac was fresher and less well organized. 

Case x. This twenty year old soldier sus- 
tained a rifle wound of his left hand. An ulnar 
aneurysm developed in the hypothenar space 
and there was some damage to the digital 
nerves. The aneurysm was completely throm- 
bosed by the end of three months. No decrease 
in size was noted during the ensuing seven 
weeks and there was no improvement in the 
neurologic condition. At operation a solidly 
clotted aneurysm 1.5 cm. in diameter was 
found. The distal artery was thrombosed. The 
sac was evacuated and the injured nerves were 
sutured. The patient’s postoperative course was 
satisfactory. 


Altogether ten or 8.2 per cent of 122 pa- 
tients observed underwent apparent clinical 
spontaneous cure of the lesion. In eight or 
6.6 per cent the result was entirely satis- 
factory while in two instances the clotted 
sac persisted and required surgical treat- 
ment because of associated nerve lesions, 
in one instance due to pressure of the mass 
rather than to traumatic injury. In four 
of the ten patients there was thrombosis 
of the parent artery while in six instances 
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Fic. 5. A, photograph showing appearance of throm- 


bosed axillary aneurysm three months after the injury. 
B, drawing of condition found at operation. 


thrombosis and contraction of the sac 
occurred with preservation of continuity 
of the artery from which the aneurysm 
arose. Some of the aneurysms were small 
and some were large in size. In three cases 
the aneurysm arose from relatively small 
arteries such as the posterior tibial and 
ulnar while in the others larger arteries such 
as the carotid, brachial, femoral, popliteal 
and axillary were involved. One patient 
had undergone sympathectomy before the 
thrombotic process began (Case v) and in 
another (Case 11) a traumatic sympathetic 
denervation had resulted from the same 
injury which produced the aneurysm. First 
evidence of beginning thrombosis and con- 
traction of the sac was noted from 6 weeks 
to 4.5 months after injury. In six of the ten 
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Fic. 6. Photograph of arm showing bulging mass at 
site of arteriovenous and saccular aneurysm of the 
brachial vessels made six weeks after injury. 


cases the history suggested that thrombosis 
of the sac occurred rather suddenly and 
completely while in the remaining four the 
process was apparently one of a gradual, 
progressive thrombosis. In the eight cases 
in which the cure was clinically satisfactory 
the signs of aneurysm were entirely gone 
and the mass had to all intents and pur- 
poses disappeared in from two to fifteen 
months after injury. 


Spontaneous Cure of Arteriovenous Fis- 
tulas. When large, saccular aneurysms 
were associated with arteriovenous fistulas, 
varying degrees of intrasaccular thrombosis 
were commonly noted. Most of the small 
aneurysms associated with fistulas con- 
tained no thrombus. In five instances 
apparently satisfactory cures of arterio- 
venous fistulas without local therapy were 
observed. 


Case x1. This thirty-four year old soldier 
received multiple penetrating wounds from an 
explosion of a land mine. He developed two 
arteriovenous fistulas, one involving the right 
common carotid artery and the internal jugular 
vein and the other involving the right femoral 
artery and vein. The latter was excised a month 
after injury. Three months after injury the 
continuous buzzing sensation in the right side 
of the neck suddenly ceased. Examination then 


revealed absence of the previously continuous 
thrill and bruit. A slight systolic bruit re- 
mained. A rubbery, non-expansile mass 3 by 
5 cm. in size was palpable. The carotid artery 
pulsated normally proximally and distally. The 
systolic bruit disappeared after another month 
and the mass became progressively smaller so 
that it was barely palpable six months after 
injury. 

Case xu. This twenty-two year old patient 
was first examined by us six weeks after a shell 
fragment injury which caused a partial median 
paralysis and a brachial arteriovenous fistula 
associated with a small saccular aneurysm. 
(Fig. 6.) Signs of arteriovenous fistula were 
typical continuous bruit and thrill, and brady- 
cardia upon compression of the fistula. Seven 
weeks after injury thrombosis of the dilated 
brachial vein developed. The signs of arterio- 
venous fistula disappeared. Since the patient 
was undergoing steady improvement in median 
nerve function, operation was deferred. By the 
time 4.5 months had elapsed he had regained 
complete motor function but had persistent 
median anesthesia. A neurolysis was carried 
out. At this time the brachial artery and vein 
were inspected and were found completely 
thrombosed, adherent to one another. A tiny, 
solid mass representing the original saccular 
aneurysm remained. 

Case xi. This twenty-six year old soldier 
sustained a fracture of the right forearm and 
an arteriovenous fistula in the region of the 
mid-portion of the thigh when he was injured 
by a rifle wound. A diagnosis of femoral fistula 
was made. About two months after injury the 
continuous bruit and thrill became much less 
prominent. A month later the thrill was barely 
palpable and the bruit, although continuous, 
was very faint. Pulsations were good in the 
popliteal, dorsal pedal and posterior tibial 
arteries. All signs had disappeared 3.5 months 
after the injury; they did not reappear during 
an additional month’s observation. Whether 
the fistula actually involved the femoral vessels 
or some smaller branches is unknown. 

Case xiv. The patient, a twenty-five year 
old soldier, was injured by a shell fragment. 
One month later definite signs of an arterio- 
venous fistula in the left thigh below the 
inguinal region were discovered. They persisted 
for two months and then disappeared. When 
examined the following month there was no 
thrill or bruit and no abnormal pulsation were 
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present. From the localized continuous bruit 
and thrill noted by several observers there 
seems little question but that a fistula had been 
present. Notes were not sufficiently complete to 
permit accurate localization although the find- 
ings were suggestive of a lesion involving 
branches of the profunda femoral vessels. 
Case xv. This patient was a twenty-four 
year old soldier who received a penetrating 
shell-fragment wound of the left chest wall. 
There was transient paralysis of the left upper 
extremity and some numbness which subsided 
after several weeks. Signs suggesting an arterio- 
venous fistula were noted shortly after injury. 
When examined 2.5 months after the injury a 
strong, continuous thrill was palpable just 
above the inner third of the clavicle and a very 
loud, continuous bruit was audible which 
was transmitted into the mediastinum, up the 
neck and down the arm as far as the mid-fore- 
arm. The subclavian vessels could not be 
occluded by digital pressure nor could the thrill 
and bruit be eliminated. There was minimal 
hypesthesia in the ulnar distribution. It was 
believed that the patient had a subclavian 
fistula. Because of rather striking vasocon- 
striction in the left upper extremity and the 
inability to occlude the subclavian artery for 
testing the collateral circulation, a dorsal 
sympathectomy was performed 5.5 months 
after the injury. Some days later the thrill 
disappeared and the continuous bruit was 
replaced by a loud, short systolic bruit. Think- 
ing the fistula had been obliterated and that a 
saccular aneurysm remained, the subclavian 
vessels were explored. They were traced as far 
proximally as the point at which they emerged 
from the mediastinum. Here there was much 
scarring and no palpable aneurysm. Since the 
remaining bruit could be readily explained by 
compression of the artery from scar tissue, no 
further exploration was carried out. There can 
be no question that unmistakable evidence of 
an arteriovenous communication was originally 
present and it appears likely that the fistula 
involved the first portion of the subclavian 
vessels. During the six-week period of observa- 
tion after exploration the short systolic bruit 
persisted though it became less intense. 


In three patients arteriovenous fistulas 
were obliterated by thrombosis of the 
involved vein though associated saccular 
aneurysms persisted. 
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Case xvi. This twenty-four year old soldier 
was injured by fragments from a bazooka. A 
right mid-thigh amputation was necessary be- 
cause of gas gangrene. There was a large left 
femoral aneurysm. When examined three 
months after injury a very large, pulsating 
mass was present in the left thigh associated 
with a loud systolic bruit. Compression of the 
femoral artery proximally stilled the aneurysm. 
Upon testing, the collateral circulation ap- 
peared to be entirely inadequate. Following a 
left lumbar sympathectomy the tests revealed 
satisfactory collateral circulation and aneu- 
rysmorrhaphy was immediately carried out. 
The sac was huge and in addition to a large, 
free cavity it contained 2.5 L. of partially 
organized thrombus. The mid-portions of the 
femoral artery and vein each opened separately 
into the sac through large rents. The femoral 
vein was completely occluded in this area by a 
well organized thrombus. Although only signs 
of an arterial aneurysm were present when we 
first examined the patient and although the 
previous records contained no description of 
findings diagnostic of an arteriovenous fistula, 
the situation observed at operation made it 
obvious that the condition began as a fistula 
which communicated via a large sac. Throm- 
bosis of the vein had converted it into a pure 
arterial aneurysm. 

CasExvi. This twenty-two year old soldier 
was struck in the left shoulder by an unknown 
missile. There was immediate ulnar and radial 
paralysis. Two weeks later a small, pulsating 
mass was noted in the upper portion of the left 
arm. Four days later the mass increased rapidly 
in size and the radial pulse disappeared. There 
was now a partial median and complete ulnar 
and radial paralysis and the causalgia which 
appeared soon after the injury was much worse. 
Upon examination six weeks after the injury 
a tense, pulsating mass was present in the arm 
and the shoulder area associated with a con- 
tinuous thrill and bruit. A procaine sympathetic 
block gave transient relief of pain and operative 
sympathectomy was followed by permanent 
relief of most of the pain. Four days later there 
was further increase in the size of the aneurysm 
and simultaneously the continuous bruit and 
thrill disappeared; only a short systolic bruit 
remained. At exploration the following day the 
brachial artery and vein were found to have 
communicated independently with the large, 
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poorly organized sac. The vein was completely 
occluded by a recent thrombus. 

Case xvui. This thirty-three year old 
soldier was injured by a machine gun bullet 
with resultant partial paralysis of the right 
ulnar and median nerves and the formation of 
a brachial arteriovenous fistula and small saccu- 
lar aneurysm. Since the collateral circulation 
appeared to be extremely poor, a dorsal sympa- 
thectomy was performed three months after 
injury. The collateral circulation showed grad- 
ual improvement thereafter and was considered 
adequate five weeks later. At this time the 
patient had a severe attack of food poisoning 
with a great deal of vomiting, diarrhea and a 
profound degree of circulatory collapse. Un- 
fortunately, this epidemic was so widespread 
that all available fluids for intravenous use 
were being so rapidly exhausted, their employ- 
ment had to be restricted to those in the 
severest state of dehydration and shock. Ade- 
quate amounts of intravenous fluids were conse- 
quently not available for this patient before he 
was badly dehydrated and in such a state of 
collapse that his pulse was imperceptible. He 
recovered uneventfully. The following day it 
was noted that the continuous bruit and thrill 
had disappeared. The brachial pulse distal to 
the lesion was good. Exploration was carried 
out a few days later. The brachial artery and 
vein were found to have communicated through 
independent openings into a saccular aneurysm 
about 2 cm. in diameter. The vein was throm- 
bosed and the artery still opened freely into the 
sac. The ulnar and median nerves were ad- 
herent to and stretched over the saccular 
aneurysm. The aneurysm was excised and the 
nerves freed. The postoperative course was 
satisfactory. 


Altogether a spontaneous cure of an 
arteriovenous fistula was noted in eight of 
245 patients or 3.3 per cent. In three, 
however, the fistula was closed by throm- 
bosis of the vein with persistence of the 
saccular aneurysm through which the 
artery and vein communicated. Conse- 
quently in only five or 2 per cent did a 
satisfactory outcome result from the spon- 
taneous process itself. Saccular aneurysms 
were known to have been associated with 
two of the five fistulas. In all save one or 
two cases the artery involved was a large 
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vessel such as the carotid, brachial, sub- 
clavian or femoral. 

In only one case was it established that 
the artery was thrombosed; in all except 
one of the remaining cases it was evident 
that the involved artery had remained 
patent. In all except one of the five cases 
in which a satisfactory cure occurred the 
process took place rather suddenly and 
one might infer that closure of the fistula 
was achieved by thrombosis rather than 
by gradual contraction of the fistula by 
scarring and fibrosis. In only two of the 
five, however, was thrombosis definitely 
established, in one instance by the presence 
of a palpable, thrombosed, saccular aneu- 
rysm (Case 1) and in the other both by 
clinical observation of thrombosis of the 
vein and also by later operative inspection 
of the involved vessels. In the three cases 
in which the saccular aneurysm persisted 
through which the artery and vein had 
communicated it was evident at operation 
that the fistula had been eliminated by 
thrombosis of the vein. One of the five 
cases with satisfactory cure and two of the 
three with persistence of aneurysms had 
undergone sympathectomy before the fis- 
tula became obliterated. In one of these 
cases it was evident that thrombosis of the 
vein was the result of dehydration and 


shock. 


COMMENTS 


From time to time there have been 
reported cases in which an arterial aneu- 
rysm or an arteriovenous fistula has under- 
gone spontaneous cure. By 1907 Boinet* 
was able to find in the literature sixty 
examples of such cures of aortic aneurysm 
alone. A review of the recorded cases 
reveals that cures have been observed of 
lesions affecting various vessels, that in- 
stances of spontaneous cure of aneurysms 
have been reported more often than cures 
of arteriovenous fistulas and that the 
duration of such lesions before the cure 
was noted has varied from a few months 
to many years. Since most of the reported 
cases have been isolated instances pub- 
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lished as single case reports or as examples 
occurring in a small series of cases, it is 
difficult to judge from the literature any- 
thing about the frequency with which this 
occurrence takes place. It is of some interest 
that in Callander’s review® of 447 cases of 
arteriovenous fistula only one instance of 
spontaneous cure is mentioned although a 
few other cases are described as having 
disappeared following treatment by com- 
pression. Similarly, Winslow® noted only 
one instance of spontaneous cure among 
eighty-six cases of aneurysm of the internal 
carotid artery and none among nineteen 
cases of arteriovenous fistula. 

In the present study we have found that 
an apparent clinical cure occurred sponta- 
neously in ten of 122 cases of aneurysm of 
peripheral arteries. In two of them, how- 
ever, operative excision or aneurysmor- 
rhaphy was necessary because of associated 
nerve lesions and persistence of the throm- 
bosed sac. Hence, in only eight cases or 
6.6 per cent did the process make operation 
unnecessary. Among those cured by spon- 
taneous thrombosis were lesions affecting 
both large and small arteries. The process 
began from 6 weeks to 4.5 months and for 
all practical purposes was complete in from 
2 to 15 months after onset of the arterial 
lesion. The average duration of the lesion 
at the time of operation in the 114 patients 
so treated was 3.7 months. 

In a little over half the cases the throm- 
bosis seemed to have occurred rather sud- 
denly and completely; in the other cases 
there was a gradual progressive thrombosis 
of the sac. In general a marked contraction 
of the clotted sac took place and in eight 
satisfactory cases the mass eventually 
appeared either to have disappeared or to 
have become insignificant in size. Inter- 
estingly enough in six of the ten cases in 
which the sac thrombosed the continuity 
of the parent artery was preserved. In 
discussing this matter Ballance and Ed- 
monds cited Scarpa who wrote: “It is 
a certain and incontrovertible fact in 
practical surgery that a complete and 
radical cure of an aneurysm cannot be 
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obtained in whatever part of the body this 
tumor is situated unless the ulcerated, 
lacerated, or wounded artery from which 
the aneurysm is derived is by the assistance 
of nature, or of nature combined with art, 
obliterated and converted into a perfectly 
solid ligamentous substance, for a certain 
space above and below the place of the 
ulceration, laceration, or wound.” In the 
opinion of Ballance and Edmonds this 
“truth” had never been disproved and 
they stated that they had been unable to 
find a single cure which had taken place in 
any other way. From our experience it can 
be said only that apparently complete 
cures were observed with preservation of 
the continuity of the artery. 

A satisfactory cure occurred in five of 
245 cases of arteriovenous fistula, an 
incidence of 2 per cent. In three additional 
cases the fistula was obliterated by throm- 
bosis of the affected vein but the saccular 
aneurysm through which the artery and 
vein communicated persisted and required 
operative obliteration. It is of some interest 
that of the eight cases in which signs of the 
fistulous communication disappeared spon- 
taneously, a saccular aneurysm was known 
to have been associated with the fistula in 
five or 62.5 per cent. Most of the fistulas 
which healed involved the larger vessels. 
In at least six and possibly seven instances 
the affected artery remained patent. In six 
and possibly seven cases the signs of the 
fistula disappeared suddenly, suggesting 
that closure of the fistula was brought 
about by thrombosis; this was true in four 
of the five cases in which the end result was 
satisfactory. In only two of the five, how- 
ever, was it definitely established that 
thrombosis had taken place; it was evident 
in the three cases in which an arterial 
aneurysm remained that the affected vein 
had been thrombosed. These observations 
are of interest in view of the fact that in 
our experience and that of others experi- 
mentally produced arteriovenous fistulas 
often close, when they do so spontaneously, 
by gradual scarring and contraction of the 
communication rather than by thrombosis. 
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In the five cases in which the result was 
satisfactory the process of obliteration 
began from 7 weeks to 5.5 months after 
onset of the lesion, in four of the five in 
three months or less. In the one case in 
which the closure of the fistula evidently 
took place gradually the process seemed 
to have begun two months after injury 
and to have been completed a month and 
a half later. In one of the three cases in 
which the fistula closed with persistence 
of the aneurysm, the thrombosis occurred 
1.4 months after injury, in one in four 
months and in the other some time prior to 
three months after injury. Those cases in 
which the fistula did not heal spontaneously 
but was treated by surgical excision 
averaged five months in duration at the 
time of operation. 

In discussing the possible factors in- 
volved in the spontaneous cure of arterial 
aneurysms Matos’ wrote as follows: “‘The 
conditions which provoke or favor this 
occurrence may be classified under three 
heads: (1) Those which favor clotting in 
the sac by retardation or arrest of the 
current through it; (2) those which increase 
the coagulability of the blood; (3) those 
which provoke coagulation through changes 
in or about the walls of the sac (Stimson). 
All these may be briefly summarized as 
follows: Spontaneous recovery takes place 
by (1) gradual deposit of fibrin from the 
blood in a laminated manner on the walls 
of the sac, so that the aneurysm is com- 
pletely consolidated and subsequently, by 
condensation and shrinking, becomes con- 
verted into a small, nodular mass of fibrous 
tissue. The artery, under such circum- 
stances, may remain pervious or become 
converted into a fibrous cord as far as the 
first collateral branch above and below the 
seat of the aneurysm. Such a favorable 
termination may be brought about by the 
retardation of the blood-current induced 
by (a) the lowering of the heart’s action; 
(b) the pressure of the aneurysm upon the 
artery above its opening into the sac; (c) 
partial blocking of the mouth of the sac 
with a piece of detached coagulum; (d) the 
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impaction of a piece of clot in the artery 
below the mouth of the sac; (3) the pressure 
of another aneurysm or a tumor upon the 
artery above the sac or on the sac itself; 
(f) the aneurysm rupturing and the effused 
blood compressing the artery leading to the 
aneurysm. (2) By filling of the sac with 
recent ordinary coagulum as distinguished 
from the deposit of old-standing laminated 
fibrin. The coagulation of the blood in the 
sac may be brought about by: (a) the 
complete blocking of the mouth of the sac 
by a piece of detached clot; or (b) by the 
complete plugging of the artery above and 
below the aneurysm. The clot may thus 
become organized and transformed into a 
fibrous cord. (3) By the inflammation and 
sloughing of the sac and the plugging of the 
artery above and below the clot.” 

In general no factors were evident in our 
cases which could be singled out as possibly 
having contributed to the spontaneous 
cure either of arterial aneurysms or of 
arteriovenous fistulas. In many of them 
the process occurred while the patients 
were confined to bed. In none was there a 
history of local trauma at the time. In a 
single case a fistula was obliterated by 
thrombosis of the vein during a period of 
extreme dehydration and circulatory col- 
lapse due to fluid loss from diarrhea and 
vomiting. 

In one patient with an arterial aneurysm 
a sympathectomy had been performed 
before the process of thrombosis apparently 
began, while in another a traumatic sym- 
pathetic denervation had occurred. A 
sympathectomy had been performed in one 
of the five satisfactorily cured arterio- 
venous fistulas and in two of the three 
cases of thrombotic closure of the fistula 
with persistence of a saccular aneurysm. 
If we consider all the cases in which an 
aneurysm was cured or solidly clotted 
spontaneously even though operation was 
subsequently necessary and all cases in 
which signs of arteriovenous communica- 
tion ceased spontaneously whether or not 
operation was necessary for obliteration 
of a persistent aneurysm, the incidence 
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of such cases was five in eighty patients in 
whom sympathetic denervation had been 
produced by operation or trauma, an 
incidence of 6.2 per cent. A similar change 
was noted in thirteen of the 287 cases with 
intact sympathetic function of the part, an 
incidence practically the same (4.5 per 
cent). Clinically satisfactory spontaneous 
cures were noted in three with sympathetic 
denervation (3.7 per cent) and in ten with 
intact sympathetics (3.5 per cent). In only 
one case did it appear evident that the 
process leading to the cure began so soon 
after sympathectomy that the latter seemed 
to have a causal relationship. Elsewhere 
one of us (H. B. S.) has reviewed the few 
other reported cases of spontaneous cure 
following sympathectomy.® 

In nearly all of the patients the fistula 
or aneurysm had been temporarily stilled 
by digital compression on one or several 
occasions but it would appear evident that 
the cure could not be said to have resulted 
from compression treatment. Those cases 
in which the aneurysm or fistula persisted 
until obliterated by surgical means had 
similar occasional digital compression. In 
the literature are described a number of 
cases in which lesions disappeared after 
deliberate prolonged compression. Lyle? 
has collected a number of examples of 
aneurysms of the palmar arches so treated. 
This measure would hardly seem a desir- 
able one since prolonged direct compression 
appears to offer no definite assurance of a 
cure and since, should thrombosis occur, 
one could not be certain that it would be 
limited to the desired area, and that it 
might not, on the other hand, involve an 
uncontrolled extent of the affected artery 
and even of collateral channels. The use 
of internal wiring to promote the develop- 
ment of a thick mural thrombus in cases 
of inoperable aneurysm is, of course, a 
palliative procedure of proved usefulness. 

A number of authors and notably Reid” 
has believed that the possibility of spon- 
taneous cure of an arteriovenous fistula 
constituted one additional reason for a 
delay of some months before surgical 
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attack in such cases. If one observes signs 
suggesting possible progressive spontaneous 
obliteration either of aneurysm or a fistula 
it would seem wise to defer treatment for 
a while to see if a cure would obtain. The 
incidence of such cures, at least during 
the first few months in the course of an 
aneurysm or fistula, is so low in our 
experience, however, as to suggest that it 
is hardly a factor to be considered in the 
proper timing of the operative attack. 
Such decisions should be reached on the 
basis of other considerations such as the 
status of the collateral circulation, asso- 
ciated symptoms, etc. 


SUMMARY AND CONCLUSIONS 


Spontaneous cures of peripheral aneu- 
rysms and arteriovenous fistulas occasion- 
ally occur. This obliteration of the lesion 
appears generally to result from throm- 
bosis. In a group of cases studied no specific 
factors responsible for the occurrence of 
such cures were evident. In most cases 
such cures are clinically satisfactory al- 
though sometimes subsequent operative 
treatment is required because of persistence 
of a clotted aneurysmal sac or of a pulsating 
aneurysm associated with a thrombosed 
arteriovenous fistula. Satisfactory spon- 
taneous cures occurred in our series of 
arteriovenous fistulas so infrequently (2 
per cent) as to make consideration of this 
possibility of little or no importance in 
reaching a decision as to the necessity for 
or the proper time for surgical treatment 
of the lesion. Such satisfactory cures 
occurred slightly more often in the cases of 
arterial aneurysm (6.6 per cent) but again 
so infrequently that their possible occur- 
rence can be given only slight weight in 
evaluating the problem of treatment. 
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EXPERIMENTS would seem to indicate that the physiologic function of 
the human ureter is not appreciably affected by any part of the central 
nervous system including the ganglia and other structures that go to make 
up the autonomic nervous system. The tonus and rhythmic contractions 
of the normal human ureter seem rather to be stimulated and controlled by 
stretching of the non-striated muscle fibers of the ureter by the urine which 
starts to accumulate in the pelvis of the kidney after being excreted from 
the latter. Investigations have shown that the tonus and rhythmic con- 
tractions of the intact human ureter are unaffected by the giving of such 
drugs as tetraethyl ammonium chloride, epinephrine and depropanex®; nor 


is the normal physiology affected by high spinal anesthesia. (Richard A. 
Leonardo, M.D.) 
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BENIGN FIBROUS STENOSIS OF THE BILE DUCTS* 


R. FRANKLIN CARTER, M.D., GEORGE M. SaypoL, M.D. AND Louis R. SLATTERY, M.D. 
New York, New York 


ENIGWN fibrous stenosis of the bile 
ducts has been variously termed 
benign stricture, fibrous stenosis and 

cicatricial contracture. We are not dealing 
here with obstruction of the ducts by 
extrinsic factors such as carcinoma of the 
head of the pancreas, infiltrating duodenal 
ulcer and postoperative adhesions; we are 
concerned only with obstruction associated 
with fibrosis, intrinsic in the ducts, of a 
local or diffuse type. 

Classification of this disease is not 
feasible because of the difficulty in accu- 
rately labelling cases in which there has 
been previous biliary surgery. Excluding 
admitted injury to the bile ducts it is often 
difficult to say whether surgical trauma 
or a natural disease process in which 
surgery was merely an incident is the cause 
of stenosis. 

This is a study of forty-eight cases of 
benign fibrous stenosis of the bile ducts in 
which seventy-two reconstructive opera- 
tions were performed by us. One patient 
was operated upon in 1932, another in 1937 
and the remaining forty-six patients were 
operated upon during a nine-year period 
between 1940 and 1949. Forty-five patients 
are from the New York Post-Graduate 
(now University) Hospital and three pa- 
tients are from Bellevue Hospital. 

The age incidence of the patients varied 
from twenty-two to eighty-one years. The 
average age was 46.9 years. Forty patients 
were women and eight patients were men, 
a ratio of 5:1. 

Analysis of Previous Biliary Operations. 
Forty-one patients underwent 110 biliary 
operations before admission to our hospital. 
Seven patients were operated upon pri- 
marily by us. Primary operations elsewhere 


consisted of thirty-six cholecystectomies, 
three cholecystectomies with simultaneous 
choledochostomies, one cholecystostomy 
and one cholecystjejunostomy. Included 
in subsequent reconstructive procedures 
elsewhere were five hepaticoduodeno- 
stomies, two hepaticojejunostomies and 
two choledochoduodenostomies. Vitallium 
tubes were used in four patients. 

Lesions Found in Primary Operation Else- 
where. Reports were obtained in forty-one 
patients. Chronic cholecystitis and chole- 
lithiasis were found in twenty-two patients, 
acute cholecystitis and cholelithiasis in 
five, chronic cholecystitis, cholelithiasis 
and choledocholithiasis in two and chronic 
pancreatitis in one (this case subsequently 
proved to be one of fibrosis of the lower end 
of the common duct). In six no stones were 
found; in five no pathologic report could 
be obtained. 

Signs and Symptoms following Primary 
Operation. During the first week follow- 
ing primary operation elsewhere jaundice 
developed in eighteen patients, a biliary 
fistula developed in sixteen and nine pa- 
tients developed both jaundice and fistula. 
No fistulas developed after the first week. 
Within the first week there was a total of 
twenty-seven patients with jaundice and 
twenty-five patients with fistula. Jaundice 
appeared in eleven additional patients 
after the following periods, namely, two 
months, two (one known trauma, one ste- 
nosis common hepatic duct); three months, 
two (one suspicious trauma, one fibrosis 
lower end of common duct); six months, 
two (one known trauma, one suspicious 
trauma); seven months, one (suspicious 
trauma); eight months, one (fibrosis lower 
end of common duct); five and a half years, 


* From the Biliary Tract Clinic of the Post-Graduate Medical School of New York University-Bellevue Medical 
Center, New York, N. Y. 
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one (stenosis of common hepatic duct); ten 
years, one (stenosis common hepatic duct) 
and twenty-five years, one (fibrosis lower 
end of common duct). 

Signs and Symptoms on Admission to the 
Hospital. On admission to the hospital 
jaundice was present in forty-two cases, 
biliary fistula in seven, jaundice and fistula 
in three, chills and fever in twenty-six, 
pruritus in twenty-four and palpable liver 
in twenty-three. Three patients on admis- 
sion had no jaundice or fistula. Two of them 
were in the known trauma group, their 
outstanding complaints being chills and 
fever following short-circuiting procedures. 
The third patient had had a choledo- 
chostomy for stones and on re-exploration 
for retained stones was found to have fibro- 
sis of the lower end of the common duct. 

Analysis of Lesions According to Etiology. 
There were seven cases with a history of 
surgical trauma and twenty-two cases with 
a history of suspected trauma which 
represented 60 per cent of the patients in 
the study. There were twelve cases of 
chronic obliterative cholangitis (in four 
of these the obstruction was intrahepatic 
involving one of the hepatic ducts and in 
eight the common hepatic duct was in- 
volved), six cases of fibrosis of the lower 
end of the common duct and one case of 
fibrosis of the common duct due to ulcera- 
tion by a stone. 

Of the seven patients operated upon 
primarily by us four had chronic oblitera- 
tive cholangitis and three had fibrosis of 
the lower end of the common duct. 

Thirty-eight patients had bile cultures 
taken at the time of our first operation. Of 
these, findings were positive in twenty-four 
patients as follows, namely, Escherichia 
coli twenty, Esch. coli and Esch. Clostri- 
dium welchii in one and hemolytic strepto- 
coccus in three. Eighteen out of twenty-one 
patients with preoperative chills and fever 
had positive bile cultures. 

Analvsis of Operations Performed by Us. 
There were seventy-two operative pro- 
cedures for reconstruction of the bile ducts. 
Twenty-seven patients (56 per cent) had 
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one biliary operation, eighteen patients 
(38 per cent) had two operations and three 
patients (6 per cent) had three operations. 
The most frequent reconstructive pro- 
cedure was hepaticoduodenostomy over a 
T tube, forty-six operations. Other opera- 
tions consisted of choledochoduodenostomy, 
plastic repair of the common duct using a 
cystic duct patch, hepaticogastrostomy 
using a stomach flap anastomosed to the 
left intrahepatic duct, cholecystduodeno- 
stomy, revision of hepaticojejunostomy 
and a variety of decompressive procedures 
such as cholecystostomy, choledochostomy 
and hepaticostomy. One of the hepatico- 
duodenostomies was performed on a pa- 
tient with perforation of the common duct 
with stenosis and bile ascites following 
operation elsewhere. 

Summary of Follow-up. Results were 
considered satisfactory if there were no 
symptoms or signs referable to the biliary 
tract, improved if there were infrequent 
attacks of chills, fever and pruritus, and 
unimproved if there was no relief of pre- 
operative complaints. 

Twenty-six patients (54 per cent) had a 
satisfactory result, seven (15 per cent) were 
improved (includes four cases done in 1949) 
and two (4 per cent) were unimproved. 
Twenty-seven of the thirty-three satis- 
factory and improved patients have gone 
more than one year since their last opera- 
tion. Of these thirteen have gone from 
three to eight years since their last opera- 
tion and one has been well for twelve years. 

There were six hospital deaths (mor- 
tality 12 per cent of forty-eight patients). 
Calculated according to seventy-two op- 
erative procedures the operative mortality 
was 8 per cent. There were seven additional 
deaths after discharge from the hospital; 
one after six months, one after nine months, 
one after one year, two after two years, one 
after four years and one after six years 
from a cerebral accident. 


COMMENT 


Surgery for obstruction of the bile 
ducts due to fibrosis presents three major 
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problems, namely, the state of the patient 
who because of the seriousness of his 
disease often complicated by numerous 
unsuccessful operations frequently appears 
in a debilitated and apparently hopeless 
condition; the difficulty of making an 
exact diagnosis, and performing the proper 
reconstructive procedure for the relief of 
the obstruction. 

The state of the patient has been aided 
greatly by improvements in pre- and post- 
operative care including, notably, paren- 
teral protein solutions, vitamins B, C and 
K, liver extract and the increased use of 
blood transfusions. Antibiotics have been 
used to avoid wound infection. They 
appear to play little or no part in eliminat- 
ing organisms from the biliary tract. 

Diagnosis may be difficult. On exploring 
a patient with jaundice, biliary fistula, or 
chills and fever, questions often asked of 
the surgeon are, “Exactly where was the 


obstruction? Was it the result of surgical 
trauma?” These cannot always be answered 


satisfactorily. However, aided by immedi- 
ate cholangiography or by delayed chol- 
angiography after a preliminary decom- 
pressive procedure greater accuracy in 
diagnosis has been attained. 

Reconstruction requires a thorough 
familiarity with a variety of operative 
procedures and the knowledge of when to 
apply a particular one. 

As a result of our study of forty-eight 
patients we have made the following 
observations. 

1. In conformity with the higher inci- 
dence of disease of the gallbladder in 
women, fibrous stenosis was seen in a ratio 
of five females to one male. 

2. Primary operations on forty-one pa- 
tients done elsewhere were obviously indi- 
cated in thirty cases. In six patients no 
stones existed and in five cases no patho- 
logic report was available. The importance 
of performing careful biliary surgery in- 
cluding cholangiography only when opera- 
tion is indicated is obvious. Out of 110 
operations performed elsewhere only nine 
biliary-intestinal anastomoses were made. 
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3. The appearance of jaundice, biliary 
fistula or both within a week of primary 
operation lends to a suspicion of surgical 
trauma. This, however, is not always the 
case. There were five patients with a 
history of known or suspected trauma in 
whom jaundice appeared in two to seven 
months following primary operation. In 
three patients jaundice appeared after 
five, ten and twenty-five years, apparently 
unrelated to primary operation. 

4. Occasionally a patient requires recon- 
struction in the absence of jaundice and 
biliary fistula, the only symptoms being 
chills, fever and weight loss. Selecting the 
time for surgery in these patients is diffi- 
cult; delay may be unwise because of 
increasing liver damage. 

5. Determination of etiology is complex. 
In the absence of previous biliary surgery 
exploration aided by cholangiography usu- 
ally gives an accurate diagnosis. Following 
previous biliary surgery the finding of 
intrahepatic obstruction or obstruction of 
the lower end of the common duct elimi- 
nates operative trauma as a probable cause. 
However, after previous surgery determin- 
ing the cause of localized or diffuse stenosis 
of the intervening common hepatic or 
common bile duct is difficult. There are 
no clear, distinguishing features between 
fibrosis associated with trauma and that 
due solely to inflammation. To add to the 
difficulty there are those patients believed 
to have fibrous stenosis on first appearance 
which ultimately proves to be a diffuse type 
of adenocarcinoma of the bile ducts. Con- 
jecturing on the cause of chronic oblitera- 
tive cholangitis we have considered such 
factors as chemical inflammation by ac- 
tivated pancreatic enzymes with reflux, 
disturbed bile salt concentration and bac- 
terial inflammation. Infection itself seems 
to play a small role unless it is accom- 
panied by some degree of mechanical ob- 
struction. This is corroborated by the large 
number of patients with persistent positive 
bile cultures who do well after adequate 
short-circuiting procedures. 
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6. Eighteen patients (38 per cent) re- 
quired a second operation and three pa- 
tients (6 per cent) required a third opera- 
tion by us. In these twenty-one patients 
the multiple operations included seven de- 
compressive procedures and eight revisions 
of hepaticoduodenostomy. Revisions were 
necessary because of narrowing of the 
stoma by fibrosis and/or blockage by 
stones. In two patients blockage of the T 
tube by stone formation in the lumen 
occurred. By leaving the T tube in place 
as an obturator for longer periods than 
formerly, now eight to twelve months, we 
believe that less strictures result. To 
prevent blockage by new stones we are 
using choleretics by mouth and instructing 
patients to irrigate their tubes periodically 
with saline. 
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SUMMARY 


Forty-eight patients with benign fibrous 
stenosis of the bile ducts were studied, 
seven of whom were operated upon prima- 
rily by us. A total of 182 operative pro- 
cedures was performed, 110 before admis- 
sion and seventy-two by us. Our surgical 
mortality was 12 per cent; operative 
mortality was 8 per cent. 

With repeated attacks of jaundice, in- 
tolerable itching, chills and fever, and 
weight loss lasting over a period of several 
years in many cases, these patients are 
miserable and doomed to death. Even 
though multiple, painstaking procedures 
are often required, satisfactory and im- 
proved results in 69 per cent of the patients 
in this study justify continued efforts 
towards restitution. 
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DUODENAL STUMP LEAKAGE* 
CAUSES AND PREVENTION 


Joun R. Rosinson, M.D. 
Diplomate of the American Board of Surgery 


Kankakee, Illinois 


HILE gastric resection today has 
become a relatively safe procedure 
with a low mortality rate, one pit- 


fall still remains in the way of the successful 
resection, namely, the duodenal stump 


closure. It is a particularly troublesome 


with a benign gastric ulcer and the remain- 
ing five with duodenal ulcers. The time of 
occurrence ranged from eighteen to eighty- 
four hours postoperatively. 

These seven cases were carefully studied 
and were considered together with certain 


Excessively 


Fixation 
sutures 


large cuff 


Fic. 1. A, demonstrates effect of fixation sutures; B, sagittal view shows exces- 
sively large cuff; b, same, inferior superior view. 


problem in large duodenal ulcers with ex- 
tensive inflammatory reaction in the peri- 
duodenal tissues. In such cases leakage 
occasionally occurs even though there 
appears to be a successful technical clo- 
sure.'° It is therefore of interest to know 
the reasons why duodenal stumps leak 
following what appears to be a successful 
technical closure, and the procedure to be 
taken to prevent such leaks. 

In the past eight years the author has 
had occasion to see seven cases of leakage 
in approximately 350 gastric resections or 
an incidence of about 2 per cent. Of these, 
three were fatal and four patients recovered. 
The ages of the patients varied from thirty- 
two to seventy years; all were males. One 
case occurred with a malignant ulcer, one 


experimental data obtained from dogs. 
From such study and experimental data 
the following causes of duodenal stump 
leakage were postulated. 

Obstruction of the Proximal Loop. This 
is probably the most common yet most in- 
sidious cause of leakage. There are several 
procedures that might produce such ob- 
struction. If effort is made to cover the 
corner of anastomosis too well by tacking 
a portion of proximal jejunal loop wall to 
the stomach with fixation sutures, angula- 
tion and obstruction result. (Fig. 1A.) 
Experimentally, a one-half obstruction of 
the proximal side increases the back pres- 
sure against the closure suture line by four 
times, at least temporarily until com- 
pensatory dilation occurs. The amount of 


* From the Kankakee Clinic, Kankakee, III. 
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obstruction is variable but is approxi- 
mately twice normal. 

Obstruction of the proximal loop may 
result from turning in too large a cuff while 
making an anastomosis. This is an uncom- 
mon cause among the more experienced 
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avoid stomal angulation the mesocolonic 
rent should be as far to the left of the mid- 
colic vessels as the resected stomach is 
when it is allowed to drop back to its 
natural position. Twisting or angulations 
may also result from rotation of jejunum 


Incorrect 


Fic. 2. Shows position of mesenteric rent. A, correct position; B, incorrect 


position. 


but is frequently seen in resident staff 
work. (Fig. 1B.) 

Another cause is the performance of 
anastomosis between heavy clamps (rubber 
shod). Such clamps cause edema resulting 
in an unnecessary, partial, luminal occlu- 
sion. If such clamps are to be used, they 
should be placed as far away from the 
suture line as possible. The application of 
these clamps to the jejunum of a dog for 
ten minutes without opening into the 
lumen gave a resulting wall edema which 
lasted twenty-four hours. If the bowel 
lumen is clamped then opened and walls 
stitched, the resulting trauma added to 
clamp edema results in edema for consider- 
ably longer periods. This factor accounts 
for much of the so-called “‘delayed stomal 
functioning.” 

Twisting or angulation of the proximal 
loop causes partial obstruction with in- 
creased pressure. This may result from 
improper placing of the rent in the trans- 
verse mesocolon.? (Fig. 2.) Jones’ and 
others have maintained for years that im- 
proper placement of the rent is a common 
error made by those who fail to realize that 
the stomach remnant following resection 
lies far over to the left and, therefore, to 


when it is brought up for posterior anas- 
tomosis. Jones’ believed that this is very 
important to avoid because there is much 
less likelihood of twisting of jejunum if the 
proximal end is kept on lesser curvature 
side of anastomosis. This is illustrated in 
Figure 38. Another way angulation with 
resulting obstruction may occur is from 
failure to anchor posterior anastomosis 
below the mesocolon. This may be easily 
avoided by suturing the stomach just 
above the stoma to the mesocolon around 
the complete circumference of the rent. 
(Fig. 3A.) 

Impairment of Blood Supply. Another 
common cause of leakage of the duodenal 
stump is impairment of blood supply in the 
area of sutures. Shapiro and Robillard’ 
pointed out that although it may be the 
actual practice of leading surgeons to guard 
against devascularization, their published 
teachings would not so indicate. Wilkie’ 
is one of a very few who have pointed out 
the meagerness of the arterial blood sup- 
ply to the first portion of the duodenum 
after excision of supraduodenal artery 
in the course of the usual gastric resec- 
tion. Another, Reinhoff,!? pomted out 
that mobilization of the duodenum by 
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too extensive separation from the head 
of the pancreas might result in circulatory 
impairment. 

A review of the many and diverse tech- 
nics of stump closure reveals that nearly 
all authors stress freeing of the duodenal 
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If any larger artery is divided in dissec- 
tions of this type or if too extensive strip- 
ping of stump from the pancreas or sur- 
rounding tissues has been carried out, 
it is recommended that the remainder of 
the operation be completed before duodenal 


Fic. 3. A, effect of failure to anchor stomach below mesocolon; B, twisting of 
jejunum resulting from placement of distal loop to lesser curvature. 
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Fic. 4. Common sites of injury of duodenal blood supply. 


stump from the head of the pancreas to 
simplify inversion.'~**** This does facili- 
tate things but may result in a devascular- 
ized stump which instead of preventing 
leakage produces it. Too extensive dis- 
section of the first portion of duodenum 
from surrounding inflammatory reaction 
might result in accidental division of cer- 
tain key vessels difficult to identify when 
incorporated into an inflammatory mass. 
The cutting of key vessels is more signifi- 
cant than usual in the presence of inflam- 
matory edema because the collateral ves- 
sels are already occluded. The common 
sites of injury are marked on Figure 4. 
Avascular necrosis from devascularization 
results in leakage within forty-eight hours 
in all instances. 
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closure is attempted; then, before duodenal 
closure, careful observations as to color 
and bleeding should be made. If any doubt 
exists about this superior corner of duo- 
denum, it is better to excise or invert the 
area down to point of good color or free 
bleeding than to attempt closure through 
a questionable area. 

Overadministration of Saline. The ef- 
fects of overadministration of saline have 
been dealt with before;!* but since it defi- 
nitely contributes to stump leakage in at 
least two ways, it will be mentioned again. 
First, by way of experimentation it has 
been definitely shown that salt water tends 
to collect in areas of trauma causing edema. 
This is readily illustrated if one overloads 
a patient with saline who has a loop 
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colostomy or an open wound. The areas 
mentioned become very edematous and 
discharge large amounts of exudate. Any 
sutures in these areas will usually pull out 
as a result of this edema. Thus it can be 
readily seen that edema of the duodenal 
stump (following traumatic closure) re- 
sulting from injudicious use of saline may 
result in leakage due to pulling out of 
sutures from edematous tissues. Secondly, 
overadministration of saline also causes an 
excess of biliary, pancreatic arid duodenal 
secretions. Because of this if any proximal 
loop obstruction exists, the increased secre- 
tion will add to the already increased pres- 
sure and leakage may result. It is advisable 
to administer only enough saline to replace 
actual measured loss." 

Minor factors in duodenal stump leak- 
age are inadequate serum protein and 
Vitamin C levels. These result in delayed 
healing and occasionally leakage, particu- 
larly in the debilitated patient who has 
been on an inadequate diet as a result of 
his gastric disease. This is particularly true 
in malignancy of the stomach. Since much 
has been written on these factors, it is 
unnecessary to enlarge upon the subject 
in this article. 

Most of the reports and work in the 
literature on duodenal stump leakage deal 
chiefly with methods of closure.*~" These 
we believe are in reality actually only of 
secondary importance. 

We all have at times been unable to close 
the duodenum satisfactorily in the presence 
of large ulcers. However, with the construc- 
tion of an adequate stoma and exercising 
great care to insure a non-obstructed flow 
of bile and pancreatic juice and even going 
so far as to use decompressive measures 
when they were thought necessary, no 
stump leakage resulted in these cases." 
We do not, however, mean to underesti- 
mate the importance of proper closure 
when it is feasible. In fact, we desire to 
point out that the most important single 
step in the closure of the duodenal stump 
is the complete inversion of the mucosa 
so as to insure serosal approximation. The 
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Parker-Kerr procedure for closing the 
stump is the one in most general use. In 
this method the duodenum is crushed with 
a clamp and sectioned flush to the proximal 
side of the clamp. A continuous Cushing 
seromuscular suture is then inserted which 
inverts the edges when the clamp is with- 
drawn and the suture pulled taut. A second 
row of seromuscular sutures serves to 
reinforce this closure. There are several 
other special clamps designed to facilitate 
duodenal closure. Their methods are some- 
what similar to this and all necessitate 
duodenal crushing. The procedure, popu- 
larized by Doyen and found in the older 
surgical textbooks, consists of crushing the 
duodenum with a clamp and replacing this 
clamp with a ligature; the duodenum is 
then sectioned proximal to the ligature and 
the stump is inverted by means of a purse- 
string suture. This method requires mobili- 
zation of a large area of duodenum, a pro- 
cedure frequently rendered difficult either 
by retroperitoneal attachments of the duo- 
denum or by secondary inflammation about 
an ulcer. 

Von Haberer recommended the open 
method in which no clamps were used. In 
this method the duodenum was sectioned, 
the distal end closed with a continuous 
Connell suture and a second row of con- 
tinuous seromuscular sutures inserted. La- 
hey prefers this method because it does not 
waste as much of the duodenum as the 
Parker-Kerr closure. Some® believe that a 
better result is obtained when the duode- 
num is crushed before suture. Steinberg 
and others believe that it is not advisable 
to use crushing clamps on the duodenum 
because clamps crush and devitalize con- 
siderable tissue and thus jeopardize closure. 
Perelman® concluded after a careful study 
on dogs that the Parker-Kerr method gave 
the best result. He stated that the more 
firmly the bowel is crushed, the better the 
stump will heal, and he believed that the 
purse-string method gave the poorest 
stump. His opinion of the condition of the 
stump postoperatively was based solely 
upon the gross and microscopic pathology. 
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Fogelson and Slive® carried out careful 
investigative work. They came to the con- 
clusion that in those closures in which cat- 
gut was the suture material the ligature 
and purse-string method gave the strongest 
closure of the duodenal stump. They be- 
lieved that the open method of Von 
Haberer was preferable to the clamp 
method of Parker-Kerr because experi- 
mentally the clamp method showed much 
less resistance to increased intraluminal 
pressure between the fourth and eighth 
days postoperatively. They also believed 
that silk gave a stronger closure than 
catgut. 

As already stated we believe that the 
method of closure is not the most important 
factor in preventing stump leakage. We 
have always used the Parker-Kerr closure 
with two rows of inverting catgut sutures 
when technically feasible and have ob- 
tained very satisfactory results because 
great care was exercised to prevent any 
obstruction of the proximal loop of the 
gastro-enterostomy or injury to the blood 
supply to the duodenum.*4 

The diagnosis of duodenal stump leakage 
is not within the scope of this paper. Suffice 
it to say that the patient will usually com- 
plain of right upper quadrant pain which 
is quite deep and often radiates into the 
back. It is naturally suspected on any 
postoperative gastric patient and usually 
occurs somewhere between forty-eight and 
ninety-six hours postoperatively. The long- 
est case in the following series occurred 
eighty-four hours after surgery. Seven 
cases are cited herein as examples. 


CASE REPORTS 


Case 1. A white male, aged thirty-two 
years, had a large, penetrating, obstructing 
ulcer located in the first portion of the duode- 
num. It had been refractory to medical treat- 
ment for a period of seven years; there had 
been several hemorrhages. At operation con- 
siderable difficulty was encountered in the dis- 
section of the duodenum because of inflamma- 
tory reaction and the extreme friability of these 
tissues. A questionable closure was obtained. 
It was also noted that a small area in the 
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superior portion of the duodenal stump was 
dusky but was judged to have adequate blood 
supply. 

Seventy-two hours postoperatively duodenal 
stump leakage occurred characterized by severe 
right flank pain and pulse rise. Through a 
transverse incision the area of the closed stump 
was explored. The point of leakage could be 
seen on the superior portion of the closed stump 
in the area that was previously noted as dusky. 
The area was drained with Sump and Penrose 
drains and a rough closure carried out plaster- 
ing the omentum over the point of leakage. 
Drainage was continued for about one week. 
The patient then went on to make an unevent- 
ful recovery. 


This case illustrates the effect of too 
extensive dissection in an area where the 
blood supply is already damaged by in- 
flammatory reaction. Apparently in this 
dissection one of the larger sources of blood 
supply was injured. (Fig. 4.) 


Case 11. A white male, aged seventy years, 
had carcinoma of the prepyloric area of four 
months’ duration. At operation no difficulties 
were encountered. The duodenum was turned 
in with ease and an excellent closure obtained. 
At the conclusion of the operation, however, 
four fixation sutures were placed between the 
Hofmeister closure and the proximal loop of 
jejunum in an effort to cover up the lesser 
curvature junction between the stomach and 
jeyunum. 

Sixty-six hours postoperatively duodenal 
stump leakage occurred characterized by pro- 
fuse biliary drainage through an upper midline 
drain. Because the patient’s condition seemed 
satisfactory, all that was necessary was the 
attachment of a suction outfit to a catheter 
inserted in the drain opening. After approxi- 
mately three weeks of drainage the patient 
went on to make an uneventful recovery. 


This case illustrates the effect of fixation 
sutures between the Hofmeister. closure 
area of the stomach and the proximal 
jejunum. Apparently enough back pressure 
existed in the proximal loop to blow out a 
very well closed stump. (Fig. 1A.) 


Case ut. A white male, aged forty-two 
years, had a large, penetrating ulcer located in 
the first portion of the duodenum, posterior 
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wall. It had been refractory to medical treat- 
ment for a period of fourteen years. At oper- 
ation no technical difficulties were encountered. 
A satisfactory closure was obtained and the 
anastomosis was anchored beneath the trans- 
verse mesocolon in the usual manner. 

Eighty-seven hours postoperatively duodenal 
stump leakage occurred characterized by gener- 
alized right flank and abdominal pain, a rapid 
pulse and marked prostration. Through a right 
mid-rectus incision the area of the closed stump 
was explored. Terrific localized peritonitis was 
encountered in the area of the stump. No 
definite point of leakage could be seen; there- 
fore, the area was drained with Sump and 
Penrose drains and no effort was made at 
closure. The patient expired forty-eight hours 
following the leakage. 

Autopsy revealed a greatly dilated proximal 
loop of jejunum which, together with the 
anastomosis, had torn loose from its connection 
to the mesocolon and moved upward through 
the rent in such a manner as to cause almost 
complete obstruction. (Fig. 3A.) 

Case tv. A white male, aged sixty-one 
years, had a penetrating, obstructing duodenal 
ulcer of thirty-four years’ duration. There had 
been multiple hemorrhages and repeated fail- 
ures of medical treatment. At cperation con- 
siderable difficulty was encountered in closure 
of the duodenal stump because of a large in- 
flammatory mass. The usual Hofmeister oper- 
ation was performed. 

Eighteen hours postoperatively the patient 
complained of considerable right abdominal 
pain, his pulse became rapid and marked pros- 
tration ensued. The diagnosis was questionable 
between duodenal stump leakage and anasto- 
mosis leakage. The patient became moribund 
before a definite diagnosis was made and ex- 
pired on the third postoperative day. 

Autopsy revealed a marked generalized peri- 
tonitis taking origin from a leaking duodenal 
stump. The point of leakage could not be 
definitely ascertained but more inflammatory 
reaction could be seen along the superior por- 
tion of stump than on its inferior portion. 
Examination of the anastomosis revealed a 
markedly dilated proximal jejunal loop which 
was almost completely occluded by a large, 
inverted, anastomotic cuff.* (Fig. 1B.) 

*Cases 1v and vi from Wayne County General 


Hospital Surgical Service, Eloise, Mich., while author 
was chief resident. 
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Casev. Awhitemale, aged thirty-five years, 
had a large, incisural ulcer which had failed to re- 
spond to medical treatment satisfactorily. At 
operation considerable inflammatory reaction, 
probably due to a previous perforation of this 
ulcer, was encountered on the anterior surface 
of the pancreas. Immediate microscopic exami- 
nation of several areas of this ulcer indicated 
it to be benign. This was later confirmed by 
permanent serial sections. The adherent por- 
tion of the stomach was removed from the 
pancreas in such a fashion that a small amount 
of the ulcer base remained on the pancreas. 
Because of this the rent in the transverse meso- 
colon was made more medial than usual to 
prevent adherence of the anastomosis to the 
inflamed area on the pancreas. Duodenal stump 
closure was satisfactory. 

Seventy-four hours postoperatively duodenal 
stump leakage occurred characterized by 
moderate abdominal pain, a slight increase in 
pulse rate and a profuse discharge of duodenal 
contents through a Penrose drain which had 
been left in the abdominal cavity because of the 
pancreatic involvement. The patient’s con- 
dition continued to be satisfactory. The drain- 
age ceased spontaneously on the tenth post- 
operative day and recovery was uneventful. 


This case illustrates the danger of ob- 
structing the proximal loop of the anasto- 
mosis by placing the mesocolonic rent too 
far medially. (Fig. 2.) 


Case vi. A white male, aged sixty years, 
had a large duodenal ulcer. He had a history of 
repeated hemorrhages and failure to respond 
to medical management. At operation a large 
inflammatory mass surrounding the duodenum 
made dissection very difficult. The operator, 
however, continued until complete mobiliza- 
tion of duodenum was obtained. A satisfactory 
closure was then obtained. 

Fifty hours postoperatively duodenal stump 
leakage occurred characterized by a pulse rise, 
marked prostration and severe right flank and 
abdominal pain. Surgical exploration was car- 
ried out through a right upper transverse 
incision. The point of leakage, an area of 
necrosis the size of a pea, was seen along the 
superior portion of the suture line. Rough 
closure of the area was carried out by plastering 
the omentum over the point of leakage with 
several sutures. The area was drained with 
Sump and Penrose drains. The patient did well 
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for ten days following this procedure and then 
suddenly the leakage recurred and a large 
duodenal fistula ensued. In spite of suction plus 
adequate electrolyte replacement the patient’s 
course continued downward and he expired on 
the eighteenth postoperative day. 

Autopsy confirmed the first point of leakage 
to have been satisfactorily closed but revealed 


Internal 
intubation 
enter ostomy> 
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attached to suction. (Fig. 5.) The patient made 
an uneventful convalescence and was dis- 
charged from the hospital on the twenty-first 
postoperative day with both wounds healed. 


The obstruction in this case was due to 
the twist that results when the anasto- 
mosis is carried out with the distal loop of 


Tube 
enterostomy> 


Skin ISN 


Fic. 5. Decompression measures for use on insecurely closed stumps. 


another leak in the inferior portion. This, too, 
was due to vascular necrosis. Further exami- 
nation revealed that the careful mobilization 
of the duodenal stump had resulted in practi- 
cally complete devascularization of the first 
portion of the duodenum. (Fig. 4B.) 

Case vu. A white male, aged fifty-five 
years, had a duodenal ulcer of twenty years’ 
duration which had failed to respond to medical 
treatment and was producing obstruction. The 
operation was technically an easy one. Satis- 
factory stump closure was obtained. Through 
an error the distal loop of the jejunum was 
anastomosed to the lesser curvature side of the 
stomach instead of the usual proximal loop. 
The error was recognized but was not thought 
to be of sufficient importance to necessitate 
take-down and reanastomosis. 

Sixty hours postoperatively duodenal stump 
leakage occurred characterized by severe back, 
right flank and right abdominal pain, pulse rise 
and prostration. Operative intervention was 
immediately carried out through an upper right 
rectus incision. A large, dilated, proximal 
jejunal loop was encountered. The point of 
leakage could not be determined due to a 
tremendous localized peritonitis over the area 
of the stump. Drainage of the area was carried 
out by means of Sump and Penrose drains and 
decompression of the proximal loop was carried 
out by means of a tube enterostomy which was 
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jejunum instead of the proximal to the 
lesser curvature side of the stomach. 
(Fig. 3B.) 
SUMMARY 

From the aforementioned the corrective 
measures are for the most part self-evident. 
First, no effort should be made to tack the 
proximal loop to the jejunum along the 
closed-over edge of the stomach so as to 
protect the corner of the anastomosis. 
Second, the anastomosis if made posterior 
should be brought through a rent in the 
transverse mesocolon which is far enough 
to the left to allow the stomach remnant to 
hang freely where it normally belongs. 
Third, if any difficulty is encountered in 
the closure of the duodenum or an unsatis- 
factory closure is obtained, decompressive 
measures should be instituted either by 
directing a Levine or Einhorn tube far 
enough into the proximal loop or by per- 
forming a tube enterostomy on this loop. 
(Fig. 5.) The stomach tube or a large 
enterostomy tube should be connected to 
a suction for ninety-six hours as a minimum. 
This in our experience has on six occasions 
prevented leakage from duodenal stumps 
that could only be closed by burying them 
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into the pancreas with one layer of sutures. 
Fourth, great care should be taken in the 
dissection of the duodenum when con- 
siderable inflammatory reaction exists in 
the area of the pancreaticoduodenal ves- 
sels. It is better to close inadequately this 
type of duodenum after the method of 
McNealy” in which he enfolds the duode- 
num on itself than to jeopardize key ves- 
sels with resulting avascular necrosis and 
leakage. Fifth, use only enough saline to 
replace the actual fluid loss of the patient. 
Sixth, make an adequate stoma, approxi- 
mately 6 cm., being sure not to turn in too 
large a cuff while so doing. 


Acknowledgment: The author wishes to thank 
Dr. T. E. Jones of Cleveland, O., for his help 
in the preparation and use of Cases 11, 111 and v 
on which the author acted as first assistant. 
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INTRA-ABDOMINAL APPROACH TO INGUINAL 
HERNIORRHAPHY* 


Puitip JACOBSON, M.D. 


Petersburg, Virginia 


surgeons who have described numer- 

ous and ingenious methods for 
repairing inguinal hernias, only a few, a 
very few, have proposed that the intra- 
abdominal approach is far superior to the 
extra-abdominal as a means of access to 
all the structures of the defect. Of these 
LaRoque was the leading and most per- 
severing advocate.* He had repeatedly 
stated the advantages of this approach 
and, with numerous illustrations, pointed 
to the ease and precision with which the 
dissection and excision of the sac and 
closure of the wall could be accomplished. 
The need for repetition is indicated by the 
fact that in the most recent surgical texts 
little or no mention is made of the intra- 
abdominal approach. 

This approach is no substitute for 
complete familiarity with the anatomy and 
physiology of the inguinal region, a meticu- 
lous technic or the judgment and acumen 
derived from experience. Yet, admitting 
the possession of all of these there are 
innumerable failures. The cause of these 
failures, granting that infection or lack of 
union has not supervened, has _ been 
ascribed to some fault in consummating 
the requirements of a successful operation 
such as leaving a portion of the sac or sacs 
above the site of ligature or imperfectly 
re-enforcing the inguinal wall. Since this 
happens to the most skillful and best 
qualified, it would seem that recurrence 
must be attributed to another factor. | 
believe this factor to be the illogical direc- 
tion of attack which is not parallel but 
exactly opposite to the force creating the 
hernia. 


em to the multitude of 


Thus inherent in the extra-abdominal 
approach may be the inability to detect the 
slight anatomic deviations of each respec- 
tive lesion. Since success depends upon 
such small differences, a large number of 
procedures have been contrived in an 
effort to eliminate every element that can 
possibly be the precursor of failure. There 
is little doubt that had the conception of 
using the finger to duplicate the intra- 
abdominal pressure been employed, the 
fallacy of uniting the surgical conjoined 
tendon to the inguinal ligament without 
transplanting the cord would have been 
discovered long ago as this can be demon- 
strated easily through the intra-abdominal 
approach; and the statement of Hertzler 
that the production of hernia is not 
facilitated by the looseness of attachment 
of the peritoneum? could have been readily 
verified. 

It is mechanically incorrect to estimate 
the power of an obstruction to resist a force 
without knowing the exact direction from 
which that force is to be applied; yet, when 
a hernia is repaired extraperitoneally, that 
is precisely what is taking place. The 
reconstructed wall may seem firm and 
strong, however, if any pathway, no matter 
how devious, has been left behind, the con- 
tinuously expanding intra-abdominal pres- 
sure is capable of insinuating a salient of 
peritoneum into it which becomes the 
entering wedge for the return of the hernia. 
Such a cleft or opening can be detected 
only by a corresponding pressure exerted 
in the same direction as the intra-abdomi- 
nal pressure. The greatest advantage of 
the intra-abdominal approach is that much 
less is left to chance because it makes 


* From the Petersburg General Hospital, Petersburg, Va. 
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external ring 


Fic. 1. The two rings are generally thought to be in this relative position. Actually the internal 
ring when seen intra-abdominally can be anywhere between these two positions and even may be 
found superimposed upon the external ring. The external ring is always fixed but its size varies 
greatly. The incision should extend beyond the external ring toward the pubis. 

Fic. 2. The external oblique has been divided medial to the medial limb of the external ring; the 
ilio-inguinal nerve has been retracted and the transverse muscles separated parallel to their fibers. 
The cord and its coverings are undisturbed. It is not necessary for this opening to be just over the 
internal aperture of the hernia but it must be far enough above the arch of the transverse muscles 
so that the muscular mass below will be large enough to permit suturing or transplantation. 
Fic. 3. The peritoneum has been incised in the same direction as the fibers of the transverse 
muscles. This illustration’and the preceding one are practically duplicates of the presentation of 
the inguinal canal in Spalteholtz’ “‘Hand Atlas of Human Anatomy.”’!? 

Fic. 4. The peritoneum has been opened and curved clamps placed at the angles for identification. 
The lower border of the internal aperture has been lifted with Allis clamps and brought into view. 
The operation so far has been little more than a McBurney incision. 
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Fic. 5. The abdominal contents can no longer have access to the hernial sac and the finger is 
placed in the peritoneal cavity to imitate the intra-abdominal pressure and to find other areas of 
weakness. Another small sac is present and the transversalis fascia is absent over it. With the 
finger in this sac the border of the fascia can be palpated easily, which will be a great aid in closing 
it accurately. The characteristics of any hernia, incisional, recurrent, femoral, epigastric or 
ventral, can be quickly discovered with this maneuver. 

Fic. 6. In this case a strip of fascia from the medial leaf of the external oblique was chosen for the 
suture. The medial border of the transversalis fascia is caught in the suture as it passes through the 
conjoined tendon. Thus the conjoined tendon plus the transversalis fascia is joined to the supra- 
pubic (Cooper’s) ligament. As pointed out by Koontz‘ great care must be taken that all areolar 
tissue is removed to insure a firm union. 

Fic. 7. The finger again has been placed in the abdomen to see if the suture is firm and if any weak 
place has been left. The femoral ring is also palpated. The space around the cord seems a little 
wide, but the finger inside the abdomen indicates that the fascia beneath it is strong and the 
peritoneum cannot insinuate itself into the space between the cord and the muscle. If there is any 
doubt, an additional suture between the border of the muscle and the shelf of the inguinal ligament 
can be inserted as the suprapubic ligament may not be available this far up unless the inferior 
epigastric vessels are divided. Two more ways for closing the structures around the cord are 
shown in other figures. 

Fic. 8. Excluding the internal opening of the hernia from the peritoneal cavity by suturing its 
lower border to the upper leaf of the peritoneum; on five occasions when removing an acutely 
inflamed appendix from a child I found a hernial opening. The closure of the peritoneum was done 
in this manner which, as is evident, involved no extra hazard or additional time, and all the hernias 
were cured. The patients were all boys. 
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Fic. 9. The neck of the sac is opened ventrally and the peritoneal closure is 
concluded. Clamps (not shown) should be placed on the ventral edge of the 
sac which is then divided between them, and this incision is continued down 
as far as convenient. There is little danger of injuring the vas, vessels or nerves 
of the cord as these are dorsal to the sac. 

Fic. 10. The transverse muscles are closed and the peritoneal surface of the 
sac is caught in the sutures, thus bringing this surface into direct contact with 
the under surface of the muscles to which it will unite with fibrous adhesions. 
The opened sac can be used for other purposes. It may be brought around the 
cord and sutured posteriorly, thus completely surrounding the cord emerging 
from under the arch of the transverse muscles. The ensuing fibrous tissue 
formation will protect this area from penetration by the peritoneum. If the 
hernia is very large such as those in Figure 26, that part of the sac shown 
between the clamps can be attached to the conjoined tendon-suprapubic 
ligament suture line where it will act as a reinforcing agent when the con- 
version to fibrous tissue has been completed. 


fernoral vessels 
ivas deferens 

Fic. 11. Viewed from inside the abdomen, a suture is seen between the lower 
border of the internal opening and the upper leaf of the peritoneum. The result 
of tying several of these sutures can be seen in the insert. When the sac is dis- 
sected and ligated extraperitoneally, there is no way one can tell if all of it 
has been secured. There is no question about complete exclusion of the sac 
when the intra-abdominal approach is used no matter what its size or position 
or the presence of secondary sacs. For illustrative purposes, the closing of the 
peritoneum is shown in two steps. In reality it is as simple as closing an ordi- 
nary peritoneal opening with a continuous suture. When the internal aperture 
of the hernia is reached, its thickened lower edge held by Allis clamps is used 
as the lower leaf of peritoneum; and when passed the suture merely continues 
to the other end of the incision where it is tied. 
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inverted sac of direct hernia i 


the hernia and should be taken away. 

Fic. 13. An Allis clamp grasping the apex of the sac and pulling it into the peritoneal opening while 
the finger follows it extraperitoneally; surrounding the finger are the borders of the transversalis 
fascia which can be readily palpated. 

Fic. 14. The borders of the transversalis fascia are joined with a running or interrupted suture of 
silk, whichever the operator prefers. Although the illustrations of many authors indicate an abun- 
dance of fascia is available, | have seldom found enough at hand for this purpose if some other use 
is contemplated. The conjoined tendon is then joined to the suprapubic ligament with fascia, silk 
or any other material; or if thought necessary, fascial patches and transplants, tantalum screen 
in the obese or reflections of the rectus fascia may be employed. Another method for closing this 
space is illustrated in Figure 16. The sac which is held in the peritoneal incision by the sutures closing 
that opening cannot foster a recurrence. 

Fic. 15. The inverted sac being attached to the peritoneal opening from the intra-abdominal view. 
If any portion of the bladder is involved in the sac, it can be quickly detected and eliminated. When 
sutured in the peritoneal incision, the sac is held flush against the abdominal wall, reinforcing it to 
some extent. Before the peritoneum is closed the reinforced abdominal wall is tested. 
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Fic. 16. The space between the conjoined tendon and the suprapubic ligament may be unusually 
wide in indirect as well as direct hernias. Another method of closing this space is by dissecting a 
musculofascial strip from the lower border of the transverse muscles, passing it under the cord and 
reattaching it to the same place from which it came. An unusual exposure of the transversalis fascia 
is obtained in this way. The dotted line is the location of a relaxation incision which will be seldom 
needed since the strip, when wide enough, will usually fill the gap in this new position due to the 
fact that its arches (both vertical and horizontal) have been extended to straight lines. 

Fic. 17. The relaxation incision made and the suturing completed; Koontz® demonstrated experi- 
mentally that a hernia will not occur through muscles exposed in this manner even though the 
aponeurosis has been removed. The transplanted muscle may also serve a similar purpose by de- 
veloping a new covering. 

Fic. 18. Anyone who has dissected the inguinal canal to correct a recurrence must realize that once 
the canal has been invaded its muscular structures no longer function as an integrated mechanism. 
These muscular structures become fixed by the proliferation of scar tissue. Instead of resisting what 
cannot be prevented, use can be made of this fact when preparing the defense of the hernia. By the 
intra-abdominal approach the sac of the recurrence which is sometimes extremely difficult to find 
can be rapidly located without tearing up that part of the inguinal wall that already has proven its 
ability to withstand the intra-abdominal pressure. If advantage is taken of this fact, the operation 
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possible the testing of the reconstructed 
wall before the patient leaves the table and 
provides the opportunity to close any 
passageway through which the hernia 
might return. The result, then, may not be 
as unpredictable or as uncertain as Bran- 
don! would have us believe. The argument 
that it constitutes an unnecessary laparot- 
omy is specious. 

The herniorrhaphy depicted for the 
purpose of illustrating the intra-abdominal 
approach does not conform with accepted 
practice and also is not in accord with the 
precepts of LaRoque. It contradicts the 
surgical dictum that the sac is a liability 
and instead considers it an asset by making 
use of the sometimes malign peritoneal 
tendency to replace its serous surface with 
fibrous tissue as one measure for con- 
solidating the whole inguinal resistance. 
The external ring is not divided as the 
external oblique is opened medial to the 
medial limb. There are other features which 
take advantage of the surgical oppor- 
tunities this enlarged exposure provides. | 
have already directed attention to more 
accessions this approach affords which 
have not been set forth previously.* These 
are elaborated in the legends. 

However, this contribution is not in- 
tended to advance any particular hernior- 
rhaphy. Rather it is designed to illustrate 
the intra-abdominal approach and how it 
facilitates the operation. It may be well to 
repeat that this route does not limit the 
operator in any way. Indeed it broadens 
his horizon, improves the conditions for 
accurate anatomic observation and dissec- 
tion, and offers a wider field for maneuver. 
In this favorable arena the task can be 
completed more rapidly. Moreover, the 
application of local anesthesia is much 


Fic. 20. The appearance of the internal aperture of a 
large hernia; illustrations of this area, even in the 
most recent contributions, portray the peritoneum as 
emerging smoothly from the abdominal cavity. Al- 
though this may occasionally be true, in the vast 
majority the internal aperture is marked by a thick- 
ened ring of peritoneum which accurately locates its 
position. Moreover, when the hernia is emptied, this 
ring does not always lie smoothly against the abdomi- 
nal wall since only the proximal margin is closely 
attached. As the distal margin is reached, the perito- 
neum becomes more and more pendulous, is freely 
movable and hangs like a small pouch away from the 
abdominal wall. In this case the opening nearly coin- 
cides with the external ring and its margins can be 
easily identified. It should be caught and lifted by two 
or more Allis clamps. 


easier since less manipulation is required. 
(Figs. 1 to 27.) 


COMMENT 


There are occasional references in the 
literature to the use of the intra-abdominal 
approach in cases of strangulation or in 
those which present a difficulty that cannot 
be corrected except by invading the ab- 
domen. The assumption seems reasonable 
then that if the intra-abdominal approach 
is the route by which the complications of 


to correct a recurrence may be made very simple, and by the same token one can quickly recognize 


when larger measures are needed. 


Fic. 19. The recurrence may be anywhere in the inguinal canal but usually is found at the angle 
between the insertion of the conjoined tendon into the pubis and the lacunar ligament. With the 
finger inside the abdomen the sac is quickly found and opened, first making sure no part of the 
bladder is contained in it. The borders of the aperture will be greatly thickened and can hold strong 
sutures. In this case three sutures were used as shown in the insert. If desired, the sac when not too 
large can be inverted instead of opened, and, with the finger inside the abdomen as a guide, the 
thickened borders can be joined; then the strength of the whole area is tested. 
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unusual hernias can be solved, it should 
serve equally well or better in the ordinary 
case. While perhaps it may not mark the 
royal road to complete victory, yet I 
believe it is a distinct advance for the cure 
of a condition which, as the continuously 


2I 


One of the outstanding problems await- 
ing solution is the achievement of a strong 
union between the conjoined tendon and 
the suprapubic ligament at the medial 
angle of the inguinal triangle. Particularly 
in the elderly and the obese, silk and metal 


PERITONEUM 


Fic. 21. Diagram illustrating the arrangement of the peritoneum in a large hernia; the perito- 
neum is redundant but there is no difficulty reaching the internal opening with an Allis clamp 
under direct observation through the peritoneal incision. 

Fic. 22. The internal opening has been brought up to the peritoneal incision. Joining it with 
the upper leaf eliminates the sac with an accuracy that cannot be approached by extra-abdomi- 
nal dissection. The redundancy of the peritoneum has been significantly reduced. 


expanding literature on this subject attests, 
has by no means been solved. 

Every author insists upon, indeed con- 
siders axiomatic, the complete dissection, 
removal and high ligation of the sac but 
offers no explanation for this sometimes 
extensive step. Just how the presence of 
any portion of the sac can influence the 
return of a hernia is not clear; nor has 
it been my experience that peritoneum 
left outside the abdominal cavity will 
create a hydrocele. Actually it is necessary 
only that the intraperitoneal aperture of 
the hernia be completely effaced so the 
abdominal viscera can no longer have 
access to this avenue of escape. What 
becomes of the remainder of the sac is of no 
moment as far as recurrence is concerned. 


sutures as well as strips of fascia do not 
always maintain this closure even after the 
surfaces have been thoroughly cleared of 
areolar tissue. Koontz> found experimen- 
tally that by cutting away a small strip 
at the edge of the internal oblique, thus 
creating a raw surface, this union tends to 
become more firm. Transplantation of a 
much larger part of the transverse muscles 
than is illustrated in Figure 16 may prove 
of great value: First, during the process 
the transversalis fascia beneath is properly 
exposed; second, the tension in the whole 
area is reduced since the curve of the arch 
of these muscles becomes a straight line 
much longer than the chord of the inguinal 
and suprapubic ligament it subtends. 
Hence, when passed beneath the cord and 
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Fic. 23. In cases of incarceration or strangulation the sac can be emptied either by withdrawing 
its contents into the abdomen, or when large masses of omentum cannot be so reduced, by passing 
a clamp down the sac and making a distal incision in it. Making this opening over the point of a 
clamp reduces the danger of injury to whatever may be in the sac. Intestines can be returned into 
the abdomen with much less trauma because both traction and pressure can be employed and 
the internal aperture can be enlarged under direct vision. Moreover, the reduced intestine need 
not get lost in the abdomen and a better opportunity to determine its viability is offered. 

Fic. 24. The structures entering the internal opening should be carefully examined. If only 
omentum is found, it may be clamped and divided at the internal ring and the incarcerated part 
removed from the incision lower down in the sac. Thus one is assured that no devitalized tissue will 


be returned to the abdominal cavity. 


reattached to its former insertion, this 
musculofascial structure can be joined to 
the suprapubic or inguinal ligament much 
more easily and without tension meanwhile 
interposing muscle into this space. Total 
obstruction with fascial patches or flaps or 
tantulum screen may be another answer; 
even bone has been used. Resorting to 
castration is an admission of defeat. 

The intra-abdominal approach permits 
the individualization of cases and does 
away with relying upon standardized oper- 
ations which experience so far has shown 
to be the best for the group in which the 
hernia is classified. The size, strength and 
position of each structure can be clearly 
perceived. The ease with which their 
borders may be identified when palpated 
both inside and outside the abdomen 
cannot but help reveal the minute varia- 
tions, for example, the vagaries of the 
transversalis fascia which really may be the 
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dividing line between success or failure. 
Once the sac is out of the way in whatever 
manner the operator elects, there is little 
difference in the method of closing the 
inguinal triangle regardless of whether 
the hernia is direct or indirect. Regardless 
of the procedure selected, there is less 
need for waiting on the passage of time 
to demonstrate the correctness of the 
operation. 


CONCLUSIONS 


Some of the advantages of the intra- 
abdominal approach first stated by La- 
Roque and amplified by Williams’ are: 

1. The sac can be easily emptied and 
removed and its opening accurately closed. 

2. Strangulated viscera can be examined 
after their return to the abdomen. 

3. Intra-abdominal extensions of patho- 
logic conditions in the hernia can be 
discovered, i. e., contents which have been 
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Fic. 25. Closure of the external oblique showing the 
original external ring undisturbed and preserving the 
architecture for the transition of the cord; unless 
the ring is unusually large there is no reason for 
narrowing it as it plays little part in defending the 
hernia. Transplantation of the cord to a position out- 
side the fascia can still be done at this stage. 


reduced during attempts before operation 
but were not visible. 

4. Other intra-abdominal operations can 
be undertaken at the same time such as 
removal of the appendix or procedures on 
the female generative organs. 

5. Sliding hernias can be more easily 
repaired. 

6. Repair of congenital hernias, which is 
sometimes difficult because of the thinness 
of the sac, is facilitated. 

7. Undescended testicles can be more 
readily put into proper position. 

8. All the structures on both sides of the 
peritoneum are under constant vision, and, 
therefore, are less liable to injury. 

Additional observations ascertained by 
investigating hernias from within the 
abdomen and by performing the hernior- 
rhaphy illustrated are: 

1. The intra-abdominal approach to 
inguinal herniorrhaphy is anatomically and 
mechanically correct and, therefore, supe- 
rior to the extra-abdominal approach now 
almost universally used. 


2. Through it every factor on either side 
of the peritoneum including the bladder, 
openings in the transversalis fascia and 
effects of pressure phenomena can _ be 
properly evaluated. 

3. Successful attachment of the surgical 
conjoined tendon to the suprapubic liga- 
ment advocated by McVay and Anson" is 
the surest procedure for constructing a firm 
obstacle against penetration by the elastic 
and loosely attached peritoneum. 

4. The large number of hernias which 
do not need any reconstruction for their 
cure, especially in children, can be accu- 
rately selected. 

5. When reconstruction of the inguinal 
wall is necessary, it provides a means for 
accurately determining what needs to be 
done, adequate opportunity for doing it 
and a means for ascertaining if the desired 
result has been accomplished before the 
patient leaves the operating table. 

6. The likelihood of redundant peri- 
toneum and accessory sacs initiating a 
recurrence can be estimated. 

7. Small hernias which cause discomfort 
but cannot be located clinically can be 
easily discovered. 

8. The sac of a recurrence can be found 
quickly without tearing up that part of the 
previous repair that has proved itself 
capable of resisting the intra-abdominal 
pressure. 

g. The sac, cord and cremaster, with 
their fibrous attachments to the surround- 
ing structures, when preserved as a unit 
are useful for the protection of the inguinal 
region. 

10. The sac does not become an avenue 
for recurrence or form a hydrocele when its 
internal opening has been excluded from 
the peritoneal cavity. 

11. That part of the sac in the inguinal 
canal can be converted into a strong 
integrating and supporting agent. When 
opened, its peritoneum becomes a sheet 
of autogenous material that will be trans- 
formed automatically into strong fibrous 
tissue. 
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Fic. 26. A case in which a hydrocele occurred on the left side only, due to an oversight; fluid 
removed from the hydrocele was a bright orange color which indicated that blood, probably from 
a small vessel on the cut edge of the sac, later acted as an irritant to its peritoneal surface. The 
right side remained clear. Both hernias were approximately the same size. After removal of part 
of the sac wall through a scrotal incision, the hydrocele disappeared. It is unlikely that dissection 
and removal of sacs of this extent would have been undertaken no matter what herniorrhaphy 


was employed. Silk was used for suturing and the suture lines were covered with peritoneum from 
the sac. 


Fic. 27. This patient was sixty-seven years of age and had become practically an invalid because 
the weight and discomfort of his intestines outside the abdomen prevented him from being on his 
feet more than ten minutes at a time. Supports of any kind had become useless and neither hernia 
could be completely reduced. The operations were done a week apart and there was some doubt 
after the second operation if the abdomen would comfortably contain all the viscera. Eventually 
it accommodated itself to them and he is now quite active. 


12. The apex of the inguinal triangle, transversalis fascia beneath, reduces ten- 
where the cord emerges under the arch sion on all suture lines and places a mass 
of the transverse muscles and the trans- of muscle in the inguinal triangle. 
versalis fascia is likely to be weak or 13. All the structures in and around the 
absent, can be protected in three ways: (1) canal, including the supra pubis ligament, 
by suturing the muscles closely around the femoral sheath and inferior epigastric ves- 
cord; (2) by opening the neck of the sac_ sels, can be reached without dividing the 
and suturing it around the cord, thus com- external ring. 
pletely exposing a serous surface which 
will adhere to all the tissues of the inguinal REFERENCES 
canal and (3) by dissecting a musculofascial _,, Branpon, W. J. M. Inguinal hernia: the unpre- 
strip from the lower border of the conjoined dictable result. Brit. J. Surg., 34: 13, 1946. 
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Craic and Abbott explain that surgical treatment of hypertension is 
not always satisfactory and that advanced and irreversible changes in the 
vessels of the kidneys, brain, heart and other vital organs cannot be greatly 
affected by such surgery. At first such therapy consisted of radical 
rhizotomy; it now consists of various operations including mainly extra- 
spinal resection of the splanchnic nerves and especially operations on the 
thoracic and lumbar sympathetics. The more radical the denervation the 
greater is the effect on the vascular system. However, in these latter cases 
a more extensive non-sweating skin area is left which is often disturbing to 
these patients. The unaffected skin has to function excessively to compen- 
sate for the affected skin area. All in all, these patients have difficulties they 
formerly did not have, especially in accommodating themselves to changes 
in climate and temperature. Also, they are given a false sense of security 
and often overexert themselves, not realizing their arteries are still affected 


even though their blood pressure is temporarily lower. (Richard A. Leo- 
nardo, M.D.) 
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APPENDICEAL TUMORS* 


RicHARD M. Hyman, M.D. 
New York, New York 


N recent years an increasing number of 
reports on metastatic carcinoids of the 
appendix has appeared. While these 

tumors do occur in other parts of the 
gastrointestinal tract, go per cent occur in 
the appendix and at least go per cent of the 
total tumors of the appendix are carci- 
noids. Benign polyps are infrequent; adeno- 
carcinomas are rare and usually prove to 
be secondary to a primary cecal lesion. 
Reports of unusual lymphoid tumors and 
appendiceal neuromas are also encountered 
and one occasionally notes an isolated case 
of sarcoma and leiomyoma. The carcinoids 
were all originally considered to be carci- 
nomas but clinical observation, their be- 
nign nature and their specific gross and 
microscopic appearance are such that a 
special nomenclature has been created. 
Their apparent benignity may, however, 
be a masquerade. This survey was made to 
determine the incidence and malignant 
tendencies of carcinoid tumors of the 
appendix using the records of a large 
voluntary hospital. 

The history and pathology relative to 
argentaffine or carcinoid tumors will not be 
discussed since they are so thoroughly 
covered in the available texts. It is to be 
noted that there is a multiple nomenclature 
dependent on the various theories of origin 
and that the terms carcinoid, argentaffine 
tumor, argentaffinoma, chromaffinoma and 
argentaflin carcinoma all refer to the same 
appendiceal neoplasm. An analysis of the 
literature reveals the following data on 
various statistical aspects of the disease. 

There is considerable variation in opin- 
ion as to ratios on sex. Willis, Altman and 
Mann, and Raiford find no sex difference. 
Jones and Cooke note a majority in women. 
A slight preponderance of females was also 


reported by Oberndorfer and Norment. 
Moore found six males to four females in 
his series. Certainly the sex difference is not 
great. It tends to be equal or slightly in 
favor of the female. 

There is general agreement as to mean 
age. Extremes noted are five years and 


TABLE I 


INCIDENCE OF CARCINOID TUMORS IN SURGICALLY 
REMOVED APPENDICES 


| 
| 


| No. of | No. of 
| Speci- | Carci- | 
mens | noids 


Author 


Porter and Whelan .27 
| 2,520 .08 
Warwick 29,320 | .28 
.27 
.08 
.12 
.30 
. 20 
.20 
.30 
.40 


* Extremes—o.o8 and 0.40 per cent mean—o.21 per 
cent. 


eighty years but it is essentially a disease 
of younger people most often in the twenty 
to thirty-five-year group. 

The carcinoid tumor is the most common 
appendiceal tumor. Table 1 shows the 
incidence in surgical appendices based on 
a series of reports. It will be noted that 
there is considerable uniformity. Of the 
reports which are based on autopsy find- 
ings St. George found no carcinoids prior 
to 1916 at Bellevue Hospital and from 
then up to 1934 only two cases. Maydill 
and Nothnagel observed only two cases 


* From the Laboratories of the Lenox Hill Hospital, New York, N. Y. 
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in a total of 41,848 autopsies. However, 
Porter and Whelan report ten carcinoids 
in 2,922 autopsies giving an incidence of 
.34 per cent. 

Malignancy. It isagreed that the tumor 
is essentially benign but there is equal 
agreement that it may be malignant. There 
are no satisfactory explanations why the 
ileal lesions should show a greater metasta- 
tic tendency than those occurring in the 
appendix. With the appendix removed so 
often because of specific pathology or 
incidentally during other procedures, it 
may well be that the tumor has less op- 
portunity to spread. We must remember 
that it is a slow-growing neoplasm. This 
does not, however, answer the dissimilarity. 
It seems possible that a carcinoid tumor 
might in some fashion induce greater 
tendency towards inflammatory disease. 
All early reports stress benign properties 
of the tumor and it is only in the recent 
literature that malignant appendiceal ar- 
gentafline tumors are noted. In 1948 
Altman and Mann published the twenty- 
fourth reported case with metastasis. 
Reitz found a malignancy index of 0.04 per 
cent. Wyatt, Bailey, Lewis and Geschick- 
ter, and Willmoth all stress potential 
malignant qualities. Raiford, however, 
found only one malignant case out of seven- 
teen appendiceal carcinoids and Moore, 
Jones, Porter and Whelan found none in 
their series. It appears that although they 
are all potentially malignant, they rarely 
prove to be so clinically. 

Associated Pathology and Symptoms. A 
carcinoid tumor is never diagnosed pre- 
operatively. The symptomatology if pres- 
ent at all is vague and non-specific. 
Carcinoids are also rarely if ever seen in 
an otherwise normal organ. Norment in 
his series of sixty-seven cases found seven 
associated with an acute appendicitis and 
the remainder in appendices showing 
chronic inflammation. In twenty-eight of 
these the chief complaint was right lower 
quadrant pain. Altman and Mann believe 
that argentafline tumors may cause typical 
symptoms of appendicitis. Moore notes 
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that in 60 per cent of his cases the carcinoid 
might have accounted for vague symptoms 
of an obstructive appendicitis. Forbus 
states that it is only accidentally found 
and Raiford observed them only in acute 
or chronic appendicitis or in incidentally 
removed organs. Jones is impressed by 
their very distinct association with chronic 
inflammatory disease. Gnassi, Willmoth 
and Latimer add to the general opinion in 
stating that a clinical diagnosis cannot 
be made and that there is no specific 
symptomatology. 

Surgical Treatment. Appendectomy is 
the only necessary procedure. In a carci- 
noid appendix in which no evidence of 
spread exists this simple amputation is 
curative. There are no reported instances 
of recurrence in such a situation. Jones 
finds all his follow-up patients in good 
health as do Gnassi and Norment. In the 
event of distant metastases the prognosis 
is altered. 


LENOX HILL HOSPITAL SERIES, 1936 TO 1948 


During this period 4,135 appendices were 
removed surgically at this hospital. In 
seventeen there was evidence of tumor and 
of these fifteen were typical carcinoids and 
two were adenocarcinomas one of these 
occurring in a forty-eight year old male 
who at a subsequent admission proved to 
have primary carcinoma of the cecum. 
This case is, therefore, excluded from the 
series in that it represents a secondary 
invasion. The incidence of argentaffine 
tumors in surgical appendices is 0.36 per 
cent and the incidence of primary carci- 
noma is .024 per cent. Carcinoids account 
for 93 per cent of the total tumors of the 
organ. No carcinoid tumors were found in 
any appendices out of 1,726 autopsies 
during this same interval. 

Statistics based on fifteen patients with 
carcinoid of the appendix showed the age 
of the youngest was fourteen, oldest, 47 
and average age, 34.4 years; all were white. 
All tumors were single, discrete and yellow 
in color with an average diameter of 1.5 
cm. Fourteen were located at the extreme 
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tip and one at the base (93 per cent distal 
third). 

There were fourteen females (93 per 
cent) and one male. No distant metastases 
or local lymph-node involvement were 
noted in any case. 

Associated pathologic conditions were: 
fibromyomas, five cases, 33.3 per cent; 
ovarian cyst, three cases, 20.0 per cent; 
retroversion, one case, 6.7 per cent; acute 
appendicitis, five cases, 33.3 per cent and 
chronic appendicitis, one case, 6.7 per cent. 
In no case could a diagnosis of carcinoid 
tumor have been made. 

One patient expired with peritonitis and 
intestinal obstruction secondary to per- 
forated appendicitis. All others had un- 
eventful recoveries. In four cases no follow- 
up was possible. In the remaining eleven 
cases the patients’ state of health was 
excellent one, two, four, six and eleven 
years, respectively. The primary adeno- 
carcinoma of the appendix occurred in a 
forty year old female who showed evidence 
of distant metastases and expired shortly 
after discharge. 


COMMENT 


The survey reinforces the majority of 
existing impressions. Regarding age, loca- 
tion and gross character it coincides with 
previous reports. We find a preponderance 
of females considerably higher than in 
other series. This may be accounted for 
by the fact that nine of the fifteen cases 
were incidentally observed in females 
undergoing gynecologic surgery. Yet of the 
remaining eight cases five were female, the 
disparity being maintained. The total 
incidence of carcinoid tumors in surgical 
appendices is 0.15 per cent greater than 
the average incidence computed from 
other reports. Absence of metastases in 
all cases is impressive. The rarity of true 
adenocarcinoma is evidenced with one 
case illustrating the relationship to a 
primary cecal tumor. In addition, the lack 
of specific symptomatology is underlined 
since in fourteen of the fifteen cases the 
symptoms were either gynecologic or 
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referred to an acute appendicitis. The 
follow-up tends to substantiate appendec- 
tomy as an adequate surgical procedure 
in this disease. 


CONCLUSIONS 


Little has been added to our understand- 
ing of this disease since its early descrip- 
tions. The only significant contributions 
are those which emphasize malignancy 
but in spite of such reports the degree of 
malignancy is low, indeed, and spread if 
present tends to be slow and local. Simple 
appendectomy is curative in almost every 
case. The lesion will probably continue to 
be observed only accidentally. Although 
prophylactic surgery is open to abuse, the 
potential appendiceal carcinoid is another 
impetus for appendectomy during other 
intra-abdominal procedures if operative 
risk is not augmented. Since examination of 
a surgical appendix is invariably thorough, 
it would seem that the incidence of the 
tumor in these specimens is now accu- 
rately recorded. However, when one bears 
in mind the cursory attention paid the 
appendix in postmortem examination es- 
pecially when obvious disease is present 
in other organs, it seems most probable 
that an analysis of the incidence of this 
tumor on the basis of existing autopsy 
reports is unwarranted. It is wise to stress 
this point in an attempt to determine a 
more accurate index of incidence in the com- 
pletely asymptomatic argentafline tumor 
and this incidence may be greater than we 
know it to be at the present time. If this 
contention is just, it would add to our 
present impressions of benignity. A more 
careful examination of the appendix a 
autopsy is not a difficult or 
procedure. Although it may not seem to be 
of great import, the few additional statisti- 
cal points it might bring to light seem 
worthy. 


SUMMARY 


Appendiceal tumors are briefly dis- 
cussed with particular reference to carci- 
noids. The literature is reviewed. A series 
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23. Lewis, D. and Gescuickter, C. F. Tumors of 


of argentaffinomas is presented and com- 
sympathetic nervous system. Arch. Surg., 28: 16, 


mented upon. 
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TRANSARTICULAR PIN FIXATION IN FRACTURE 
DISLOCATIONS OF THE ANKLE 


J. T. F. Gattacuer, m.p. 


Madison, Wisconsin 


RACTURE dislocations about the 

ankle joint continue to present. a 

difficult problem in maintaining re- 
duction. It has been well known and for 
practical purposes perhaps most aptly 
stated by Skinner! that, “The functional 
result of an ankle fracture depends upon 
the proper reduction of the astragalus so 
that the line of weight bearing force which 
passes through the center of the tibia also 
passes through the astragalus at its center.” 

An effective and relatively simple method 
of satisfying this proposition is by the use 
of transarticular wire fixation first de- 
scribed by Dieterle? in 1935 and in 1947 by 
Rowe and Sutherland.* Judging from the 
literature the method is not generally 
employed, but we believe it merits con- 
sideration in selected cases of malleolar 
and marginal fractures in which it is diffi- 
cult to maintain position short of open 
reduction. 

Following the technic described by Rowe 
and Sutherland? it has been our practice to 
perform a closed reduction under spinal an- 
esthesia centering the astragalus in the long 
axis of the tibia as checked by anteroposter- 
ior and lateral x-ray films. A 34-inch 
threaded stainless steel wire is inserted 
through the anterior cortex of the tibia ap- 
proximately 3 to 4 inches from the distal end 
and at 30 degrees to the long axis transfixing 
the ankle joint, penetrating but not neces- 
sarily passing through the astragalus. It is 
well to start the pin at a right angle to the 
cortex to prevent slipping as its ultimate 
position is rather oblique. 

With the astragalus anchored in ana- 
tomic position the medial malleolus is more 
easily reduced and fixed with a similar 
threaded pin, thus securing the mortise. 
In our series the lateral malleolus literally 
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fell into place and the posterior malleolus 
was controlled by traction and dorsiflexion 
prior to insertion of the transfixation pin. 
A circular plaster cast is applied extending 
from the tibial tuberosity to and including 
the toes, with the foot in a neutral position. 
The pins are then cut flush with the plaster. 

No weight-bearing is permitted until the 
removal of the transarticular pin (three to 
four weeks) when a Stryker heel is applied. 
The medial malleolar pin is removed in 
six to eight weeks and the cast in ten to 
twelve weeks, depending on the progress 
of union as checked by x-ray in multiple 
planes. 

The following three case reports illus- 
trate the method used and show the end 
results approximately one year from the 
time of injury: 


CASE REPORTS 


Case 1. No. 121-495. C. S., a white female 
aged sixty-two, suffered a trimalleolar fracture 
of the left ankle with posterior medial disloca- 
tion of the astragalus on July 16, 1948. Three 
days later under spinal anesthesia (50 mg.) 
closed reduction and transarticular pin fixation 
were carried out. On August 18th the trans- 
articular pin was removed and weight-bearing 
was permitted. Two days later the medial 
malleolar pin was removed and on October 23rd 
the cast was taken off. On May 10, 1949, the 
patient had full function of the left ankle. 
(Figs. 1 to 3.) 

Case u. No. 152-643. W. L., a white male 
aged eighty-two, suffered a compound trimal- 
leolar fracture of the right ankle, with lateral 
displacement of the malleoli and astragalus 
together with a simple fracture of the distal 
one-third of the right fibula. On the same day 
of the fractures (April 18, 1948) débridement, 
reduction and pin fixation were performed 
under spinal anesthesia (50 mg. novocain). 
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Fic. 1. Case 1. Prereduction. 
Fic. 2. Same case; postreduction. 
Fic. 3. Same case; ten months’ follow-up. 


4 


5 


Fic. 4. Case 11. Prereduction. 
Fic. 5. Same case; postreduction. 
Fic. 6. Same case; thirteen months’ follow-up. 


About three weeks later the transarticular pin 
was removed and weight-bearing was begun 
using a Stryker heel. On June 29th the cast was 
removed and by May 12, 1949, full function 
had been restored. (Figs. 4 to 6.) 

Case ut. No 102-611. R. P., a white female 
forty-six years of age, received the following 
fractures on August 6, 1948: simple fracture of 
the medial malleolus of the left ankle, a frac- 
ture of the distal one-third of the fibula, partial 
disruption of the tibiofibular syndesmosis, frac- 
ture of the posterior lip of the tibia and avulsion 
fracture of the lateral aspect of the astragalus. 


On the following day three unsuccessful at- 
tempts were made at closed reduction at 
another hospital. On August roth reduction 
and transarticular pin fixation were carried out 
under spinal anesthesia using 50 mg. of novo- 
cain. One month later the transarticular pin 
was removed and weight-bearing was begun. 
On October 15th the cast was removed. On 
November 12th x-rays revealed moderate 
osteoporosis but the patient was able to walk 
with full weight-bearing without the aid of a 
support. When seen on May 20, 1949, she 
stated that occasional swelling occurred after 
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Fic. 7. Case 111. Prereduction. 
Fic. 8. Same case; postreduction. 
Fic. 9. Same case; ten months’ follow-up. 
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Streamlined Articles 


DOUBLE UTERUS WITH FIBROIDS INCLUDING DOUBLE 
CERVIX AND ABSENCE OF THE VAGINA 


FORMATION OF AN ARTIFICIAL VAGINA 


S. L. ScHREIBER, M.D. 
Bakersfield, California 


HE following case illustrates that 

genital abnormalities are frequently 

multiple and that restoration of an 
absent vagina can be effectively managed 
by proper selection from the various opera- 
tive procedures at hand. In addition, 
urinary abnormalities may be associated’ 
since the genitourinary tracts originate 
from the same anlage, the urogenital fold, 
the miillerian ducts of which form the 
tubes, uterus and vagina. Therefore, uri- 
nary studies should always be undertaken 
whenever genital malformations are pres- 
ent. In this case failure of the ducts to 
fuse resulted in a double uterus and double 
cervix. 


* * 


Before an artificial vagina is constructed, 
the following criteria should be established: 
The patient should be at least seventeen 
years of age, should have ovaries and should 
be contemplating marriage so that coitus 
will preserve the patency of the new vagina. 

Selection of the type of operative pro- 
cedure for reconstruction of the vagina 
depends on anatomic considerations pres- 
ent; the trend is definitely toward less 
radical and safer and simpler procedures. 
When a vaginal dimple or pouch is present 
in the absence of other pathologic condi- 
tions, the Frank intubation method® with 
graduated pyrex*® or bakelite tubes® has 
its advantages. In complete absence of the 
vagina the method of choice is the Thiersch 
graft technic as suggested by McIndoe and 
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advocated by Counseller!? and others. !° 
This must be kept in place with a mold 
from four or six months to two years! until 
the power of skin contraction is overcome. 
The molds may be constructed of pyrex, 
rubber, bakelite, balsa wood or light inert 
metals and should be perforated for irriga- 
tion purposes. 

If epithelial buds are present as deter- 
mined after dissection of the vaginal tract, 
skin grafting is not necessary! and a mold 
kept in place is all that is needed since self- 
epithelization will occur in three weeks to 
three months. This was demonstrated in 
the case reported herein. Epithelial pro- 
liferation is hastened by estrogenic sup- 
positories or injections, which has an effect 
on tissue of miillerian origin. 

Modifications of operative methods for 
deepening the channel are offered by Falls‘ 
who advanced the central disc of the 
vaginal pouch by suturing vulvar strips 
to it. Emge* made certain the connective 
tissue ridge traversing the pelvis at right 
angles in the region of the uterine anlage 
was severed, and Counseller? pushed the 
peritoneum up from the rectum. The space 
should be from 11 to 13 cm. deep and 
should admit three fingers. 

Methods involving use of intestine, the 
Baldwin technic using the ileum and the 
Popow-Schubert method utilizing the rec- 
tum are in the decline. Other graft methods 
have now been replaced by the Thiersch 
graft alone or in combination with other 
procedures. 
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Fic. 1 


Fic. 2 


Fic. 1. Bakelite mold ready for insertion into prepared vagina; note scar on left thigh, of past attempt to 


graft vagina. 
Fic. 2. Mold in place in reconstructed vagina. 
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Fic. 3. Surgical specimen of resected double uterus; the larger horn with tube attached and large pedunculated 
fibroid was the right uterus. The smaller was the left uterus. Note a fibroid extends superiorly, the size of this 
uterus. There is a small pedunculated fibroid on the right cervix. Both cervices were completely separated by a 
septum. The centimeter scale was measured to scale for this specimen. 

Fic. 4. Photograph of an x-ray study of the specimen after injection of the tubes with potassium iodide for patency. 
The endometrial cavities of both uteri were occluded by fibroids as seen by cut section in Figure 5. 


In the case to be reported a successful 
application of self-epithelization occurred 
by splitting the vaginal pouch transversely 
at its center between the bladder and rec- 
tum, undercutting the epithelium to its 
cutaneous junction and splitting the vaginal 
tissue into radial strips wherever tension 
prevented complete coaptation to the 
underlying tract and the overlying bake- 
lite mold. Projections of vaginal epithelium 
then extended into the formed vault. The 
mold was kept in place with a T binder for 
seven months and was cleansed periodically 
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by irrigation with potassium permanganate 
solution. 


CASE REPORT 


L. C., a thirty-three year old colored female, 
was seen August 19, 1946, complaining of con- 
stant lower abdominal pain for the past month. 
Her essential history was that she began having 
lower abdominal monthly cramps lasting seven 
days at the age of seventeen. At the age of 
twenty she began having vicarious nasal hemor- 
rhages lasting one day and beginning one-half 
to one hour after the onset of the abdominal 
cramps. In 1930 she married but never had any 
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Fic. 5. Cut section of the specimen with probes in- 
serted into the tubes. 


sex life. In 1934 she was told her “‘womb was 
closed” and an operation was needed. Her 
husband divorced her shortly thereafter. In 
1942 an operation to construct a vagina by 
transplanting a graft from the thigh was at- 
tempted but was unsuccessful. 

Examination revealed the following positive 
findings: The lower abdomen was rigid and 
tender and a hard, irregular mass extending to 
the umbilicus was palpated. The vagina was 
present as a shallow depression 2.5 cm. in 
diameter. 

The patient was operated upon August 28, 
1946, in the San Joaquin Hospital under sodium 
pentothal, curare anesthesia. The vagina was 
prepared and dissected as outlined and the 
vaginal mucosa was coapted to the channel 
with a large bakelite rectal dilator used as a 
mold. (Figs. 1 and 2.) The abdomen was then 
entered and a total hysterectomy, bilateral sal- 
pingectomy and appendectomy were performed. 

The resected pathologic specimen consisted 
of two distinct uteri including two complete 
cervices separated by a septum }¥ to 14 inch 
wide. The right uterus measured 9 cm. in length 
with the globular fundus 5 cm. in diameter and 
6 cm. long. From the medial aspect of the 
fundus a multilobulated fibroid 14 by 9 by 8 cm. 
originated on a broad pedicle 1.5 cm. in length. 


There was a pedunculated fibroid 1 cm. in 
diameter anteriorly at the cervicofundic junc- 
tion and a 2 by 1.5 cm. intramural fibroid at 
the tubal junction. The left uterus measured 
6 by 2 by 2 cm., the cervix being 2 cm. long. 
From the medial wall of the fundus a broad- 
based fibroid 3 by 3 by 2.5 cm. extended. An 
intramural fibroid 1.5 cm. in diameter was in 
the tubal horn (Figs. 3 and 4.) Both tubes were 
patent as tested by potassium iodide instilla- 
tion (Fig. 5), normal in size and development, 
but the right measured 1 cm. in diameter and 
the left 0.5 cm. 

Complete healing of the constructed vagina 
occurred in seven weeks but the mold was kept 
in place until March 22, 1947. 
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MONTEGGIA FRACTURE 


INTERNAL FIXATION OF THE FRACTURED ULNA WITH INTRAMEDULLARY 
STEINMANN PIN 


Hucu A. THOMPSON, M.D. AND ALFRED T. HAMILTON, M.D. 
Raleigh, North Carolina 


RACTURE of the ulna associated 

with a radial head dislocation, al- 

though described by Monteggia in 
1814, has only in recent years received in 
the English literature the attention it war- 
rants. Untreated or improperly or unsuc- 
cessfully managed, the injury is invariably 
an extremely disabling one; and since the 
associated radial dislocation may occur in 
5 per cent of ulnar fractures, its frequency 
justifies every effort to improve methods 
of handling it. 

Of our last seven cases, two were satis- 
factorily handled by closed reduction; one 
was so reduced but later required open 
reduction with excision of the radial head 
and a plate fixation of the ulna. One in- 
volving fractures of both bones necessi- 
tated open reduction only of the radial head 
dislocation; another involving both bones 
was handled by employing a plate on the 
radius and an intramedullary pin in the 
ulna. (Fig. 1.) Finally, two typical Mon- 
teggia fractures were satisfactorily man- 
aged by means of an intramedullary pin 
used as described. (Figs. 2 and 3.) 


* * * 


Monteggia fracture may occur as the 
result of either direct or indirect injury to 
the upper forearm. The intimate union of 
the radius and ulna by means of the interos- 
seous membrane and the ligaments at the 
wrist and elbow is responsible for the tend- 
ency toward radial injury in any displaced 
ulnar fracture. If the orbicular ligament 
around the radial neck holds, a radial frac- 
ture occurs; if not a radial head dislocation 
ensues. If the injury is of especially high 
grade, both a radial fracture and a radial 
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dislocation may occur which, while not a 
true so-called Monteggia fracture, is essen- 
tially although more severely the same 
thing. If the violence is directed anteriorly 
as is more usual, the radial dislocation will 
be anterior; if posteriorly the dislocation 
may occur posteriorly, this fact being of 
considerable importance when reading pre- 
reduction films for purposes of postreduc- 
tion accuracy of position. 

However unlikely it may seem, the con- 
comitant existence of the radial disloca- 
tion is very easily missed, even with elbow 
x-rays. For this reason high ulnar frac- 
tures should always suggest it. Careful 
clinical examination will ordinarily indi- 
cate it; careful inspection of the elbow 
x-rays will show that in all views the cen- 
ter of the radial head is not in line with 
the capitellum of the humerus. We empha- 
size these points because of the urgent 
importance of early recognition of the dis- 
order. Closed reduction particularly in 
adults is unlikely, and reductive without 
destructive procedures are satisfactory 
only in the early stages. A fair percentage 
of patients have an associated posterior 
interosseous palsy from the anterior dis- 
placement of the radial head. In the 
absence of proper reduction this added 
disability may become permanent. The 
ordinary results of inadequate early treat- 
ment may be ulnar non-union, radio- 
humeral ankylosis, radio-ulnar cross union 
or permanent radial head displacement, 
all of which are materially disabling and 
can in most cases be avoided by early, 
careful appraisal of the injury. (Fig. 4.) 
Unfortunately, even with early and opti- 
mum treatment under the most favorable 
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IC 
Fic. 1. A to D, in this case the patient’s general condition was precarious be- 
cause of other injuries, and the salvage of time afforded by the use of an 
intramedullary pin instead of another Lane plate was of unquestionable 
benefit. 
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Fic. 2. A to E, the final result in this case showed a good deal of excessive callus 
formation which might have been avoided by longer immobilization in plaster. 


circumstances some degree of permanent 
disability is very common. 

In children when the ulnar fracture is 
not displaced, an effort should be made to 
reduce the radial dislocation by manipula- 
tion and to hold it and the ulna in place 
with a cast, with the elbow in full flexion. 
In the relatively rare case of posterior 
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radial dislocation the position of the elbow 
will necessarily be one of extension, with 
gradual postreduction assumption of a 
position of flexion. 

In adults and in children when end-to- 
end ulnar apposition does not exist, early 
open reduction is the treatment of choice. 
There is disagreement concerning the 
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Fic. 3. A to C, in this case some persistent calcification of the displaced and 
presumably torn orbicular ligament will be noted. With the radial head back 
in position there was, however, no late interference with rotation. 


necessity of orbicular ligament repair. We 
believe that an attempt to repair or re- 
place the ligament is not only unnecessary 
but ill-advised. The postoperative scarring 
that results from the approach and from 
the reparative maneuver itself seems to 
us of greater detriment than the benefit 
obtained from repair. We believe that the 
operation of choice should be the simplest 
one available which will provide internal 
fixation of the fractured ulna and satis- 
factory reduction of the radial head and 
will safely allow early mobilization of the 
elbow joint. 

Until recent years the operation em- 


ployed has been one of fixation of the ulna 
by means of a stainless steel Lane plate 
fixed by stainless steel screws through a 
posteromedial incision over the ulnar frac- 
ture site. We have now abandoned this in 
favor of a stainless steel intramedullary 
ulnar Steinmann pin and believe that its 
use represents a distinct improvement over 
our old technic. 

Briefly, the procedure is as follows: 
Under a tourniquet a small incision is made 
over the palpable ulnar fracture site and, 
with as little periosteal stripping as_ 1s 
necessary, the proximal ulnar fragment is 
delivered into the wound. A Steinmann 
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Fic. 4. A to C, this patient was referred to our office for rating of permanent disability long after 
her injury had been treated. The radial head dislocation had at no time been recognized because 
the original films had not included the elbow and had shown only the fractured ulna. 


pin of appropriate length and diameter is 
imserted into the medullary canal of the 
proximal fragment and driven upward 
through the olecranon. At the point where 
It projects against the skin a small longi- 
tudinal incision is made and carried down 
through the triceps tendon to the ole- 
cranon periosteum. The pin is then with- 
drawn from below and another pin, nail or 
hook-headed, is threaded down its channel 
out the end of the proximal fragment and 
the end of the distal fragment manipulated 
onto the end of the pin. The pin is then 
driven on into the distal fragment, its 
head seated against the olecranon and 
buried under triceps fibers which are 
sutured with fine chromic catgut. The 
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tourniquet is then removed and the two 
wounds are closed in layers with catgut 
and dressed. The radial head is then re- 
duced manually by a process of supination 
and flexion (or extension) with thumb 
pressure on the head. Circular sheet wad- 
ding is applied from axilla to wrist and 
overlain with circular plaster with the 
elbow in flexion or extension as the original 
radial displacement demands. Antibiotics 
are usually employed for several days. 
The plaster is removed in three or four 
weeks and early mobilization of the elbow 
begun. 

In cases of radial dislocation in which 
both bones are fractured it becomes neces- 
sary to fix both internally. We have em- 
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ployed a pin in the ulna and a plate over 
the radial fracture, the latter being ap- 
proached by the standard transinterosseous 
route. It is quite likely that an intramedul- 
lary pin would be very satisfactory in this 
instance, too, being driven from the dorsum 
of the radial styloid, the advantage being a 
reduction in the necessary amount of 
radial shaft exposure. 

We believe that the advantages of the 
use of the pin over that of the plate are 
as follows: Less operative trauma and 
periosteal stripping for exposure are neces- 
sary. The insertion of the pin is an easier 
and more expeditious procedure than fix- 
ation of a Lane plate and removes the 
sometimes tedious necessity of accurate 
rotation of the fragments into the proper 
rotary relationship with each other. The 
pin is a great deal stronger and slightly 
more flexible than a plate; once inserted it 
will not allow displacement of the fracture 
under ordinary stress, as will occasionally 
occur when a plate is used, by necrosis 
and displacement of the screws or actual 
breakage of the plate itself. This strength 
of the pin makes absolutely safe manipula- 
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tions persuant to radial reduction and 
later makes it possible to mobilize the 
elbow far earlier than would be wise with a 
plate. The pin allows retraction of the 
fractured ends against each other during 
the healing osteoclastic period as opposed 
to the fixed plate which holds the ends 
apart, necessitating the filling of a gap at 
the site of necrosis of the bone ends. 
Finally, the removal of the pin when indi- 
cated, as in children, is relatively a minor 
and easy procedure, necessitating only a 
small incision through the triceps tendon 
fibers at the olecranon. 
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COMPARATIVE STUDY OF ORAL ALUMINUM PENICILLIN 
IN SURGICAL PATIENTS* 


ArKELL M. Vaucun, M.D., Westey R. T. Metzner, M.D. AND FRANK J. VALACH, M.D. 


Chicago, Illinois 


HIS study was undertaken to deter- 
mine whether oral aluminum peni- 
cillin could be administered effec- 
tively in place of injectable penicillin in 
surgical patients. Three series of twenty- 
five cases each are reported in an attempt 
to evaluate the use of oral aluminum peni- 
cillin as compared with injectable penicillin 
or no penicillin in the management of 
surgical patients. The average number of 
postoperative hospital days is shown to be 
reduced by at least one if oral aluminum 
penicillin is administered prophylactically 
rather than no penicillin. Oral aluminum 
penicillin reduced the number of infections, 
particularly wound and urinary, to less 
than half of those in the control group. 
Oral aluminum penicillin facilitated the 
average return of temperature to normal 
by two days less than the average of the 
group receiving no penicillin. Nausea re- 
sulted from ingestion of oral aluminum 
penicillin in three of four cholecystectomy 
cases and in two other intestinal cases; but 
since nausea Is common in these cases, it 
may not have been attributable to the 
drug. Oral aluminum penicillin was ap- 
parently not effectively emptied from the 
stomach in intubated cases within a prac- 
tical period of time for clamping off the 
Levine tube during the early postoperative 
days. Oral penicillin is, in this study appar- 
ently, at least as effective in surgical 
patients as intramuscular penicillin, if not 
more so, except in gallbladder, stomach or 
intestinal cases requiring postoperative 
intubation. 
* * * * 
Terry! has demonstrated that, “Oral 
aluminum penicillin is just as effective as 


the injectable form in the therapy of 
pneumonia, provided the patient is able to 
take and retain oral tablets.” Terry! fur- 
ther states, ““We have given two tablets of 
50,000 units each, or 100,000 units, every 
four hours, six times a day. We have not 
omitted doses or departed from this sched- 
ule at any time. The only thing that we 
have done, which is contrary to some of the 
published opinions, is we have not made 
any special attempt to give the penicillin 
on an empty stomach. Our dosages at 
times have been 8, 12 and 4 o’clock during 
the day, and it so happens that both the 8 
and 12 o'clock dose fell immediately after 
meal time. One must appreciate the fact 
that most patients who are critically ill 
with pneumonia will not have consumed 
much food even at meal time.” 

An earlier report by Spaulding, Bondi 
and Early? showed that in normal individ- 
uals oral administration of aluminum peni- 
cillin tablets containing sodium benzoate 
produced higher and more prolonged blood 
levels than either the sodium or potassium 
salts of penicillin alone by mouth. Bohls 
and his co-workers*‘ also found higher and 
more prolonged levels with aluminum peni- 
cillin and reported on the successful use of 
this product clinically. 

Hospital nursing time could be greatly 
conserved if penicillin could be adminis- 
tered orally, rather than intramuscularly, 
and most patients would appreciate this 
more pleasant method. 

We accordingly decided to undertake a 
clinical study of the relative effectiveness 
of aluminum penicillin oral tablets and 
injectable forms of penicillin. Patients of 
comparable surgical magnitude and risk 


* From the Department of Surgery and Physiology, Stritch School of Medicine of Loyola University, and Mercy 
Hospital, Chicago, IIl. 
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were divided into three groups. One group 
was given aluminum penicillin oral tablets, 
the second group received penicillin by 
injection and the third group was given no 
penicillin in any form, thus serving as a 
control. This report presents the results 
obtained with the first seventy-five patients. 


METHODS 


In the first series two 50,000-unit oral 
aluminum penicillin tablets* were adminis- 
tered every four hours omitting the middle 
of the night dose. This dosage schedule 
permits eight hours of uninterrupted rest 
for the patient and has proved effective in 
Terry’s experience. When possible the oral 
aluminum penicillin was begun one day 
preoperatively and was continued post- 
operatively until the temperature was nor- 
mal for three days. 

In the second series 50,000 units of 
penicillin soluble were injected every three 
hours or, as an alternative method, 300,000 
units of penicillin in oil and wax with novo- 
cain were given once daily. Where feasible 
this was begun one day preoperatively and 
was continued until the temperature was 
normal for three days postoperatively. 

In the third or control series no penicillin 
or chemotherapy was administered to the 
surgical patients unless the temperature 
rose above 102°F. 


RESULTS 


There were nine males and sixteen fe- 
males with an average age of 34.9 years in 
the oral aluminum penicillin series, thirteen 
males and twelve females with an average 
age of 43.5 years in the injectable penicillin 
series and ten males and fifteen females 
with an average age of 31.3 years in the 
control series. (Table 1.) Inadvertently, the 
patients to whom injectable penicillin was 
administered were of an older age group 
and different sex distribution than the 
other series, as it was not feasible within a 
few months’ study to regulate these factors 


* Supplied by Hynson, Westcott and Dunning, Inc., 
Baltimore, Maryland. 


Vaughn et al.—Oral Aluminum Penicillin in Surgery 


exactly in all three series from a private 
surgical practice. 

Average Day of Ambulation. The aver- 
age day of ambulation for the first series 
(aluminum penicillin) was 4.2 days, the 
second series (injectable penicillin) 4.75 
and the third series (no penicillin) 3.8 
days. (Table 11.) The advantage of early 
ambulation in wound healing® is here in 
favor of the control group so that subse- 
quent results presented concerning the oral 
penicillin group cannot be attributed to 
earlier ambulation in that group. 

Average Number of Postoperative Hospital 
Days. The average number of postopera- 
tive hospital days for the first series was 
9.95 days, the second series 13.5 days and 
the third series 10.96 days. (Table 11.) This 
demonstrates that among our patients the 
hospital stay was decreased by at least one 
day when oral aluminum penicillin was 
administered prophylactically to surgical 
patients. The prolonged postoperative hos- 
pital stay in the second series can be ex- 
plained as a direct result of frankly infected 
patients being included in the injectable 
penicillin series as well as those patients in 
whom penicillin was used prophylactically. 

Total Number of Infections. In the first 
series six infections were present including 
three wound infections of average occur- 
rence on the 5.7 postoperative day, one 
urinary infection occurring on the second 
postoperative day and two pulmonary in- 
fections of average occurrence on the 2.5 
postoperative day. In the second series 
twelve infections were present including 
seven wound infections of average occur- 
rence on the 8.4 postoperative day, four 
pulmonary infections of average occurrence 
on the 4.25 postoperative day and one 
thrombophlebitis occurring on the twelfth 
postoperative day. In the third series four- 
teen infections were present including seven 
wound infections of average occurrence on 
the 6.7 postoperative day, five urinary in- 
fections of average occurrence on the 3.2 
postoperative day, one pulmonary infec- 
tion occurring on the second postoperative 
day and one thrombophlebitis occurring on 
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TABLE I 
DISTRIBUTION OF CASES (TYPE AND SEX) 


First Series | Second Series Third Series 


| 
| 


| 


| Oral Aluminum Intramuscular Control 
Penicillin Penicillin (No Penicillin) 
= 


Male Female | Male Female Male | Female 


Herniorrhaphy, linguinal and ventral............ 
Appendectomy 

Hysterectomy 

Subtotal gastrectomy 

Vagotomy and posterior gastroenterostomy..... 
Mikulicz’s resection—sigmoid 

Release small bowel obstruction 

Ramstedt pyloroplasty 

Oophorectomy 

Thyroidectomy........... 

Lumbar sympathectomy 

Lumbar laminectomy 

Deep axillary biopsy 

Resection submaxillary cyst 

Open reduction tibia and fibula 

Tendon repair and skin graft 

Incision and drainage, subhepatic abscess 
Débridement, third degree laceration 


Totals 


CLINICAL RESPONSE OF SURGICAL PATIENTS TO ORAL ALUMINUM PENICILLIN 
AND INTRAMUSCULAR PENICILLIN* 


| | f | 
I Pika : Day of | Average Highest Aver- 
| Infection and | T 
Average | Occurrencet | Temperaturet | bd 
| Total y 
| No. of | - | Tem- 
| Infec- | pera- 
| tions | ture Re- 
| Pulmo-| Vascu- | Temper-| D: turned 
| Woun rinary! nery | lar | ature | ay | Nor- 
malt 


| 
} | | | 
| 
} 


Sex 


| | 
| | 
First Series 
Oral aluminum penicillin... . 9. 3 (5.7) | 1 (2) | |100.8°F, | 
Second Series | 
Intramuscular penicillin 43-5 J 7 (8.4) (3.3) | 10.9 
Third Series 


| 
Control (no penicillin) 23.3 | 1 (10) 100.9°F. | (2.24) 7.8 


(2.48) | 5.9 


* Twenty-five cases in each series. 
t Postoperative. 
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the tenth postoperative day. (Table 11.) 
This demonstrates quite notably the effec- 
tiveness of oral aluminum penicillin pro- 
phylactically in surgical patients in reduc- 
ing the incidence of infections, especially 
wound infections, and also urinary infec- 
tions. There were more pulmonary infec- 
tions in both penicillin series than in the 
control. In part these may be accounted 
for on the basis of postoperative atelectasis, 
especially in the older age group of the 
second series. The incidence of thrombo- 
phlebitis was relatively insignificant but it 
is noteworthy that none occurred in the 
oral aluminum penicillin group. 

The average highest postoperative tem- 
perature was approximately the same for 
all three series, with a small margin favor- 
ing the oral aluminum penicillin group. It 
is significant, however, that in this study 
the temperature returned to normal on an 
average of two days earlier in the oral 
aluminum penicillin group (5.9 days) than 
in the control group (7.8 days). As pre- 
viously stated the injectable penicillin 
group was composed of more frankly in- 
fected and older patients, probably ac- 
counting for the prolongation of the tem- 
perature elevation (10.9 days). 


COMMENTS 


The advantages of oral aluminum peni- 
cillin are demonstrated in the tables as de- 
creasing the number of postoperative hos- 
pital days, decreasing the incidence of 
postoperative wound and urinary infection 
and reducing the number of days of tem- 
perature elevation postoperatively in our 
series. Oral penicillin therapy is not prac- 
tical in two types of patient. Firstly, it is 
not practical to administer oral penicillin 
to those patients requiring an indwelling 
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Levine tube postoperatively. We found 
that even if the tubes were clamped twenty 
to thirty minutes following the administra- 
tion of oral penicillin, just as many com- 
plications developed in these patients as 
those receiving no penicillin. Therefore, it 
might be assumed that the Levine tubes 
were not clamped off sufficiently long for 
the oral penicillin to be emptied from the 
stomach and we believed that it might 
endanger the patient’s welfare to clamp the 
Levine tubes any longer, especially during 
the early postoperative days. Secondly, it 
Is not practical in cases of nausea. Seven of 
the twenty-five patients in the first series 
were nauseated. Two of these (including 
a patient with chronic peptic ulcer) were 
nauseated by any medication even when 
aluminum penicillin had been discontinued. 
Three of the remaining five were chole- 
cystectomy cases which, it is well known, 
are frequently nauseated by any ingestion 
in the early postoperative days. Accord- 
ingly, the authors do not believe that oral 
aluminum penicillin is as satisfactory as 
injectable penicillin in surgical gastric, 
gallbladder or intestinal cases that require 
intubation postoperatively. 
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FOREIGN BODY IN THE IMMATURE VAGINA* 


Joseph A. Hepp, AND Witson C. EveRHART, M.D. 
Pittsburgh, Pennsylvania 


OREIGN body vaginitis may appear 

as vulvovaginitis in children or its 

symptoms may suggest cervical or 
vaginal neoplasm. In children the symptom 
of leukorrhea or a blood-tinged discharge 
should be investigated by a thorough pelvic 
investigation. This can be accomplished 
by a vaginoscope or a Kelly endoscope. 
Often there is a clicking sound when a wire 
probe strikes a metallic foreign body in the 
vagina. 

With a history of vaginal discharge and 
an impaired gait in walking one must 
always think of foreign body in the im- 
mature vagina. 

This paper includes a report of seven 
cases found in children. Five of the seven 
cases were from the files of the Children’s 
Hospital of Pittsburgh. The other two 
children were seen by one of us (J. A. H.). 


* * * 


Schauffler’? describes foreign bodies in 
the immature vagina. His material con- 
sisted of 319 children treated for vulvar and 
vaginal disorders. Of these, 267 presented 
a vaginal discharge requiring complete in- 
vestigation. Of this number, five proved 
to have a retained foreign body in the 
vagina or an incidence of 0.018 per cent in 
267. Two were treated with vaginal instilla- 
tions for weeks or months. One was diag- 
nosed as gonorrhea and there was resultant 
psychic shock to the family. These children 
were three to twelve years old. Safety pins 
were found in three, in a fourth, a red wax 
crayon and in a fifth, twigs and splinters of 
wood. Three of these children belonged to 
underprivileged groups and two came from 
families of high social standing. Only one 
seemed to be of the “‘naughty little girl” 
type. All of the children were considered 


normal mentally and they were not con- 
scious of any wrongdoing. In no instance 
had the child told her parents and one little 
girl denied any possibility of having in- 
serted anything into the vagina. Appar- 
ently these children were motivated by the 
same curiosity that dictates the insertion 
of foreign bodies into the ear or nose. 

Dr. Schauffler believes that a single 
observation, consistent in each of his cases, 
seems to establish a reasonably constant 
characteristic. This is a bloody vaginal 
discharge from the onset of the complaint. 
The diagnosis of foreign body is established 
by the following: (1) bloody vaginal dis- 
charge, (2) a history of insertion of an 
object in the vagina, (3) probing of the 
vagina with the little finger in the rectum 
(metal objects give a characteristic clicking 
sound) and (4) direct vision with a vagino- 
scope, urethrascope or Kelly endoscope. 
X-rays also are of value if the object is 
radiopaque. Treatment, of course, consists 
of removal by the easiest method possible. 
Sometimes a hemostat with a finger in the 
rectum for a guide will suffice. In more 
difficult cases, however, anesthesia and 
direct vision with a vaginoscope may be 
necessary. Complete eradication of the 
vaginal discharge and healing of the vagina 
rapidly ensue. 

Hodge* states that leukorrhea is the 
outstanding symptom of a vaginal foreign 
body. Often this discharge is bloody and he 
considers a sanguineous discharge almost 
pathognomonic of a foreign body. His 
experience showed that most cases of 
foreign body occur in children. He reported 
such cases in little girls ranging in age from 
two to thirteen years; in these a toy clothes 
pin, metal pencil top, diaper clip, safety pin 
and two hairpins were encountered. 


* From the Department of Gynecology, University of Pittsburgh, Pittsburgh, Pa. 
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Fic. 1. Foreign bodies removed from child age nine 
with a history of leukorrhea for three years. 


A veritable museum of curiosities could 
be established with all of the objects that 
have been removed at one time or another 
from the human vagina. Offergeld‘ re- 
ported finding cherry and plum pits, 
multiple stones, egg shells, coal, a powder 
box, a small bottle and a cork. One sixteen 
year old girl had inserted forty-two egg- 
shaped silicate stones which together 
weighed 200 gm. Money, pencils, nails, 
screws and even messages by foreign agents 
have been recovered. 

Our own contribution consists of seven 
children, aged two and a half to nine years 
old, observed in the past four years. 
Examination of their case records showed 
symptoms similar to those described by 
Schauffler’? and Hodge.* We noticed a 
persistent bloody vaginal discharge as the 
most constant finding. Pain, however, 
stands out in our series as a symptom of 
equal importance; it was found as often as 
we noticed a bloody discharge, namely, in 
five of the seven cases. This pain was either 
constant in the lower abdomen and peri- 
neum or else it interfered with walking as 
it did in two children. In these two their 
mothers noticed a waddling gait because of 
the pain. A third finding of importance was 
a demonstrable external lesion, localized 
or generalized swelling of the labia; three 
cases showed this. One child had a large 
abscess between the labium and thigh. This 
same child had had incision and drainage 
of a like abscess three months prior to the 
discovery and removal of a hairpin in the 
vagina. One prong of this hairpin extended 


into the vulva and the other was near the 
urethra. Four of the seven children in our 
group had hairpins as the foreign body. 

In the other children there was a pencil top 
in one case, bits of cloth in a second and six 
safety pins in a third. All of the children 
except the one with six safety pins required 
anesthesia and an operative procedure for 
removal of the foreign body. Three of the 
little girls had been seen previously by 

physicians and the condition was unrecog- 
nized. The duration of the symptom of 
bloody discharge varied from two months 
in one case to three years in two cases. 
Essentially the same history was noted for 
the symptom of pain; its duration varied 
from ten days to two and a half years. Our 
material consisted of seven patients: 


CASE REPORTS 


R. M. F., aged nine, white, was seen because 
of a history of vaginal discharge over a period 
of three years. This discharge was yellow in 
color and occasionally blood tinged. Lately her 
mother noticed that she walked with difficulty 
because of pain. A physician had seen the child 
previously and he had instructed the mother to 
instill argyrol into the vagina with a medicine 
dropper. A vaginal examination had not been 
made. Examination revealed a greenish black, 
metallic, wire-like object at the vaginal orifice. 
When this object was removed, it proved to be 
a corroded safety pin. In all, five closed safety 
pins were removed. Part of a sixth pin was 
present but the pointed end could not be found 
even after probing and after endoscopic exami- 
nation of the vagina. X-ray of the pelvis showed 
no evidence of the missing part. This patient 
denied emphatically ever having inserted the 
pins into the vagina. The symptoms disappeared 
readily after removal of these pins. (Fig. 1.) 

N. E. P., aged six, white, complained of pain 
in the vagina for ten days. Examination re- 
vealed two firm, movable, tender masses, one 
in each labium majus. Each foreign body 
(hairpin) was removed under anesthesia. 

D. B., aged seven, a negro, gave a history of 
a reddish-yellow vaginal discharge. Examina- 
tion revealed marked reddening of the vulva 
and the vaginal mucosa. Small pieces of cotton 
cloth were removed with the vaginoscope. 

L. G. T., aged eight, white, was admitted be- 
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cause her mother noticed a hairpin in the 
vagina. Examination revealed one end of the 
hairpin near the urethra and the other end was 
embedded in a fistulous tract in the perineum. 
This fistulous tract healed after the foreign 
body was removed. Cystoscopic examination 
revealed a normal bladder and urethra. 

J. K. J., aged two, white, complained of a 
vaginal discharge. Vaginal examination re- 
vealed a metallic foreign body. X-ray showed a 
metallic pencil top. 

R. W., aged three, a negro, gave a history of 
a yellowish vaginal discharge. A hairpin was 
removed through a vaginoscope. 

E. R., aged five and a half, white, complained 
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of a bloody vaginal discharge over a period of 
two years. Examination revealed a hairpin in 
the vault of the vagina lateral to the cervix. The 
hairpin was removed through a vaginoscope. 
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A. S. JACKSON used propylthiouracil in seventy cases of toxic thyroid in 
his practice and concludes it is a safer antithyroid preparation than is ordi- 
nary thiouracil. He states, however, that since it does not alter the patho- 
logic condition of the thyroid gland, it may not prove curative except pos- 
sibly in very early and mild cases. He finds it useful, however, as a part of 
the preoperative preparation of his bad risk cases, especially elderly patients 
with cardiorenal disease or liver disorder. (Richard A. Leonardo, M.D.) 
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THORACOGENIC BRAIN ABSCESS WITH RUPTURE 
INTO THE VENTRICULAR SYSTEM* 


RECOVERY FOLLOWING COMBINED OPERATIVE AND DRUG TREATMENT 


PaRHAD, M.B., Ch.B. (EDIN.) AND GILBERT HorrAx, M.D. 


Beirut, Lebanon 


HE purpose of this article is to point 

out the necessity of using a combina- 

tion of various surgical as well as 
several other important therapeutic meas- 
ures which together brought about full 
recovery in a patient who had a condition 
hitherto supposed to be hopeless. 

Due to the potency of penicillin and 
sulfonamide drugs and the dual powers of 
oxygen in vitalizing the anoxic brain and 
lung tissues and destroying anaerobic bac- 
teria, it is important to treat patients of 
this kind early and radically both intra- 
cranially and intrathoracically. From this 
experience it would appear that a thora- 
cogenic brain abscess early diagnosed, 
accurately localized and promptly oper- 
ated upon may be a hopeful lesion. It is 
hopeful because treatment is physiological 
as well as anatomical. For example, it is 
unwise to wait until a capsule forms for 
that is the exception rather than the rule 
in this type of abscess. What we are aim- 
ing at is to destroy the microbes (antibio- 
tics), to prevent anoxia of the tissues (intra- 
tracheal oxygen) and to reestablish the 
physiocerebral dynamics (drainage and 
decompression). The sooner these desid- 
erata are accomplished the better. The 
following case illustrates these points. 
The report has been given in considerable 
detail as we believe that only in this way 
certain important features can be pointed 
out. 


Boston, Massachusetts 


CASE REPORT 

A forty-one year old right-handed auditor 
was admitted August 21, 1948, complaining 
of headache and neck stiffness for four weeks, 
progressive weakness of the right arm and leg 
for two weeks and emotional instability for two 
weeks. 

His past history revealed pneumonia and 
whooping cough during childhood. In 1928 he 
had a severe cold and bronchitis. In 1929 he 
had a second attack of pneumonia and in 1936 
a third attack followed by empyema. Since 
then he had expectorated blood-stained sputum 
and on one occasion a cupful of frank hemor- 
rhage. In 1944 a diagnosis of a well localized 
right lower lobe bronchiectasis was made and 
a lobectomy was performed by Dr. R. H. Over- 
holt. After this operation the patient remained 
in good condition except for slight cough and 
expectoration until his present illness. 

For four weeks before his admission the 
patient complained of headache, neck stiff- 
ness, progressive weakness of the right leg and 
arm and emotional instability. He had also 
noticed that on looking at an object he had to 
hold his head to the left. His wife had noticed 
that he had difficulty with his speech and that 
for the last two weeks he had been febrile. 

The general physical examination revealed a 
well developed and well nourished white male 
not in great distress. His blood pressure was 
130 mm. systolic and 80 mm. diastolic, respira- 
tions 24, temperature 101.4°F. and pulse 120. 
He had slight stiffness of the neck and right 
basal bronchial sounds were diminished as com- 
pared with the left, with increased vocal 
fremitus on the right. 


* From the Department of Neurosurgery, The Lahey Clinic, Boston, Mass. 
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Fic. 1. Anteroposterior x-ray after injection of diodrast into abscess 


deeply within parietal region. 


On neurologic examination the patient was 
mentally alert, intelligent, cooperative and 
oriented. His fundi showed some blurring of 
the left disk and slight elevation with absent 
cupping; the right disk outline was sharp with 
moderate cupping. His visual fields showed a 
right homonymous hemianopsia. There was a 
slight right lower facial weakness. The remain- 
der of the cranial nerves were normal. He had a 
right-sided hemiparesis and hemihypesthesia 
with increased deep reflexes throughout on the 
right side including a positive Babinski. 

Blood studies showed a leukocytosis of 
19,200 with normal red count and hemoglobin. 

From the history and the positive neurologic 
findings a diagnosis of probable temporoparietal 
brain abscess was made and he was given 
100,000 units of penicillin intramuscularly and 
144 gm. of sulfadiazine three times a day. On 
August 21st, the evening of his admission, a 
lumbar puncture was performed. The initial 
pressure was 200 mm. of water; 5 cc. of clear 
colorless fluid were removed. On August 22, 
1948, a second lumbar puncture was per- 
formed. The initial pressure was 230 mm. of 
water. The fluid was clear and colorless with a 
cell count of 333 leukocytes per cubic milli- 
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meter. The differential count showed poly- 
morphonuclear cells 66 per cent, lymphocytes 
35 per cent and red blood cells 12,000. The total 
protein was 160 and sugar 121 mg. per cent. 

On the morning of August 23, 1948, the pa- 
tient was drowsy and was complaining of gen- 
eralized headache. The fundi showed beginning 
edema of the right disk and an increase in the 
papilledema in the left. The rest of his neuro- 
logic status was as before with the addition of 
complete right astereognosis and mild aphasia. 

Bacteriologic study showed no growth from 
the cerebrospinal fluid removed two days 
previously. 

On August 23, 1948, a ventriculogram was 
performed. Five cubic centimeters of clear 
colorless fluid were obtained from the right 
ventricle. On the left side the ventricular needle 
encountered resistance at 3.5 cm. and on insert- 
ing the needle 5 mm. farther thick, yellow, 
mucinous pus was aspirated, about § cc. in all. 
Three cubic centimeters of diodrast were in- 
jected into the abscess cavity and roentgeno- 
grams of the skull taken immediately. These 
films revealed the abscess to be located deep 
in the parietal lobe 5 cm. from the skull in the 
anteroposterior projection. (Fig. 1.) In the 


593 
4 4 


Parhad, Horrax—Thoracogenic Brain Abscess 


Fic. 2. Lateral x-ray showing situation of the abscess 
from this aspect. 


lateral projection the cavity was 3 cm. behind 
and 5 cm. above the external ear canal. (Fig. 2.) 
The patient seemed more alert after the 
ventriculogram. 

With the idea of instituting permanent drain- 
age for the abscess and to insert penicillin, a 
bony opening about 5 cm. in diameter was 
made over the left temporoparietal region at 
operation. The underlying surface of the brain 
looked edematous and pale. The abscess was 
not located by a ventricular needle inserted in 
many different directions nor was it en- 
countered by a cortical and subcortical inci- 
sion which was extended down to the presumed 
area in which the abscess had been entered 
originally. There was marked bulging of the 
brain so the operation was left as a decompres- 
sion. The patient’s condition at the end of the 
operation appeared to be somewhat improved 
but it was evident that the situation was ex- 
tremely precarious. On August 24, 1948, after 
twenty-four hours, the patient’s condition 
deteriorated. There was a marked right hemi- 
paresis, a rising blood pressure and deep coma. 

Relief of his increasing intracranial pressure 
was imperative. He was, therefore, taken to 
the operating room and a ventricular catheter 
was introduced into the right ventricle. The 
first 15 cc. of fluid were cloudy and colorless. 
Following this the fluid became blood-tinged 
and then frankly purulent and 6 cc. of pus were 
removed. The ventricle was irrigated with 


saline and 6,000 units of penicillin were in- 
stilled. A ventricular needle was then passed 
into the left ventricle. A small amount of 
bloody turbid fluid was evacuated but no frank 
pus was obtained as this had come out through 
the catheter in the right ventricle. A catheter 
was left in the left lateral ventricle. After the 
ventricle was washed with saline, 6,000 units 
of penicillin were instilled. The patient was 
returned to the ward in poor condition. 

The laboratory findings on the cerebrospinal 
fluid of the ventricular system were as follows, 
namely, leukocytes 244, polymorphonuclear 
cells go per cent, lymphocytes 10 per cent, ery- 
throcytes 9,022, total protein 175 mg., Sugar 15 
and chloride 108 mg. per 100 cc. The bac- 
teriologic report showed colonies of anaerobic 
streptococci and Staphylococcus aureus. 

On August 25, 1948, the patient remained 
unconscious as in the past two days and ex- 
hibited considerable respiratory distress. Res- 
pirations were extremely rapid and diaphrag- 
matic and he was markedly dyspneic. It was 
almost impossible to keep the upper respiratory 
passage clear by nasal or by oral suction; 
therefore, a tracheotomy was performed under 
local anesthesia after which the patient’s res- 
piration was much improved. The endotracheal 
route was found to be highly important for 
administration of oxygen, suction of bronchial 
secretion as this was extremely profuse and for 
instillation of penicillin. During the next three 
days the patient not only held his own but 
showed signs of improvement. He became 
more responsive. His respirations improved and 
he moved his left hand and leg. There was no 
movement of the right side as yet. The ven- 
tricular catheter was removed on the fourth day 
and he was given penicillin intrathecally and 
intramuscularly. He did not improve after this 
and showed signs of increasing intracranial 
pressure, high temperature and restlessness. 
It was thought advisable to re-introduce a 
ventricular catheter at a clean site. 

On August 30, 1948, a burr hole was made 
over the right posterior frontal region. The 
arachnoid was gray, opaque and thickened and 
upon opening it a large quantity of yellow 
cerebrospinal fluid escaped. A ventricular nee- 
dle was inserted into the right lateral ventricle 
and the fluid was under increased pressure. 
Fifteen cubic centimeters of fluid were removed 
and a catheter left in for drainage and for 
penicillin instillation. 


American Journal of Surgery 


594 


Parhad, Horrax—Thoracogenic Brain Abscess 


On August 31, 1948, penicillin, 30,000 units, 
was instilled into the ventricular catheter and 
this was continued twice daily. The catheter 
was shut off for one hour each time the penicil- 
lin was instilled. The patient was put on magne- 
sium sulfate, 2 gr. subcutaneously, two hourly, 
codeine and aspirin for restlessness. Bladder 
irrigation was also carried out. Lumbar punc- 
ture showed an initial pressure of 350 mm. of 
water and 22 cc. of xanthochromic fluid were 
removed. Penicillin, 10,000 units, was instilled 
intrathecally and continued twice daily. 

September 26, 1948. After the regimen 
instituted on August 30th the patient made 
steady progress. Consciousness gradually re- 
turned. Although he was at first completely 
aphasic and hemiplegic these conditions im- 
proved from day to day. The pulmonary secre- 
tions diminished and the breathing became 
easier. He ate and slept well. He became 
ambulatory. 

Neurologic examination revealed his fundi 
showed only nasal blurring of the disks but he 
had a right homonymous hemianopsia. The 
deep tendon reflexes were equal and active 
throughout. There was no Babinski. His 
aphasia was mainly sensory. He also had 
anomia, alexia, partial agraphia, astereognosis 
and apraxia, and he was still confused at times. 
He was discharged to his home at this time. 

On November 25, 1948, the patient came in 
for a check-up. Most of his symptoms had dis- 
appeared and he had gained 11 pounds in 
weight. His aphasia had almost disappeared. 
He still had a right homonymous hemianopsia. 
After consultation with Dr. Overholt it was 
believed that he should have a right mid- 
dle pulmonary lobectomy to prevent future 
metastasis. 

On February 15, 1949, a right middle 
lobectomy was performed by Dr. Woods. 
The middle lobe was found to be bronchiectatic. 
The patient withstood the operation well and 
his postoperative course was uneventful. He 
was discharged on February 26th in an im- 
proved condition. 

On May 4, 1949, the patient was in excellent 
condition and was to return to his usual work. 


COMMENTS 


In the management of a thoracogenic 
brain abscess the first step is the diagnosis 
of the primary focus, the second is the 
verification of brain involvement and the 
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third is evaluation of the general condition 
of the patient. A successful outcome de- 
pends upon recognition of the sequence of 
events and their interdependence so far as 
treatment is concerned. 

Pathogenesis. A suppurating and in- 
efficiently functioning (anoxic) lung infects 
the brain by means of septic emboli, 
usually anaerobic streptococci. These lodge 
in the avascular (anoxic) areas of white 
matter. There they produce an area of 
necrosis together with an area of rapidly 
spreading cerebritis surrounded by a large 
area of edema. 

Virulent anaerobic bacteria inhibit cap- 
sule formation.® The brain is anoxic and 
locally necrotic so that fibrosis is minimal. 
Infection from the lungs spreads rapidly 
and oxygenation is poor; the pulmonary 
excretory mechanism is defective and spu- 
tum is copious. . |.e patient’s general condi- 
tion lessens his immunity and his reserves 
are exhausted. It follows that brain abscess 
is usually a terminal event in a serious 
and continuous pulmonary infection. 

In the presence of all these conditions a 
vicious circle is established. An infected, 
inefficiently functioning lung infects the 
brain (septic emboli) and produces a focus 
of necrosis, cerebritis and edema. An in- 
fected necrotic, anoxic and edematous 
brain produces disturbed physiocerebral 
dynamics, increased intracranial pressure, 
headaches, stupor and coma. These acting 
through vital centers produce immobility 
of the chest wall and diaphragm thus re- 
ducing or eliminating the cough reflex and 
active expulsion of secretions from the 
lung. With this failure of pulmonary excre- 
tory mechanism the infection tends to 
spread rapidly through the lung and the 
patient may drown in his own secretions. 

Therapy. With the aforementioned 
facts in mind every effort should be made 
to break the vicious circle established. 
From the operative angle three problems 
present themselves, namely, the time at 
which operative therapy is indicated, the 
diagnosis of the location of the abscess and 
the operative method to be used. 
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Taking into consideration the pathogene- 
sis of the disease we believe that early 
surgical intervention is not only desirable 
but imperative in this form of brain ab- 
scess. In saying this we are not unaware of 
the opinion expressed by some observers!” 
to give antibiotics and chemotherapy to 
tide the patient over the acute stage until 
a capsule forms. In the present instance 
this was tried for three days without suc- 
cess. Since the action of penicillin and 
sulfonamide drugs is more bacteriostatic 
than bactericidal and since the tissues 
neighboring the abscess are anoxic, little 
or no chance exists for capsule formation in 
the presence of virulent bacteria and the 
lowered immunity of the patient. 

The localization of an abscess or ab- 
scesses can be ascertained by means of the 
history, neurologic examination, roentgeno- 
grams and either air studies or arterio- 
graphy. Once located it should be drained 
and a decompression provided if necessary. 
Of course if there are multiple abscesses, 
the chances of cure are greatly diminished. 

Ordinarily a burr hole should be made 
over the abscess and enlarged as required 
and a ventricular needle introduced into 
the abscess cavity. As a rule in this type of 
abscess only a few cubic centimeters of 
pus will be found as the septic emboli pro- 
duce an area of necrosis, a greater area of 
cerebritis and a still wider area of edema. 
A small rubber catheter should then be 
inserted along the track of the needle and 
left with its end in the abscess. Even if the 
abscess has ruptured into the ventricular 
system or there are other abscesses, a suc- 
cessful outcome may be obtained as evi- 
denced by the case here reported. A de- 
compression is indicated if intracranial 
pressure has not been sufficiently lowered 
by release of pus. If the abscess has rup- 
tured into the ventricular system, a 
catheter should be inserted for ventricular 
drainage and for the instillation of penicil- 
lm into the ventricular system in the 
amounts of 10,000 to 20,000 units twice 
daily. At the same time systemic penicillin, 
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100,000 units every three hours, 10,000 
units intrathecally and 100,000 units intra- 
tracheally through a tracheotomy tube, 
was given. We believe in high doses of 
penicillin. 

Tracheotomy is at times a life-saving 
procedure. Its virtues are fourfold: (1) it 
lessens the patient’s respiratory efforts 
thus preserving his decreasing reserves; 
(2) it makes efficient suction of pulmonary 
secretions possible; (3) the direct instilla- 
tion of penicillin into bronchiectatic cavi- 
ties can be accomplished thus bringing 
penicillin into intimate contact with bac- 
teria and preventing spread of infection 
and (4) it allows direct oxygenation of the 
lungs through the tracheotomy tube which 
is a matter of the highest importance. 

In the past little attention has been 
directed to a possible effect on the oxygen 
tension of the tissues on infections, espe- 
cially anaerobic infections. According to 
Fildes the following cycle takes place. 

In every capillary there is a definite 
tension of oxygen. Oxygen diffuses out of 
capillaries so that there is a falling gradient 
of oxygen tension in the tissues from that 
within the capillary to nil if the intercapil- 
lary space is sufficiently wide. In this area 
of asphyxia substances are soon produced 
which occasion an active opening up of 
adjacent contracted capillaries or dilata- 
tion of original capillaries both of which 
happenings produce again an increased 
oxygen tension in the area of asphyxia. 

Thus, in general, the capillary circula- 
tion may be looked upon as in a state of 
continual regional dilatation and contrac- 
tion which has the effect of producing in 
the tissues a tension of oxygen continually 
fluctuating from that in the capillaries to 
zero. At any point the zero tension is, of 
course, fleeting; otherwise the cells would 
be asphyxiated. Hence any area of intact 
tissue may be said to be constantly though 
not permanently under the influence of 
increased oxygen tension. In the case of an 
area of necrosis the respiratory conditions 
are clearly different. However small this 
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area may be there will be a hindrance to the 
diffusion of oxygen and a disturbance of 
the mechanism by which the capillaries 
are sympathetically dilated. The cells 
within this area will have consumed the 
local supply before themselves succumbing 
and in the absence of a renewal a perma- 
nent area of asphyxia will be established. 
Such an area will be an ideal culture me- 
dium for anaerobic bacteria. 

From what has just been said it is ob- 
vious that oxygenation of the potentially 
necrotic areas is of extreme importance. 

In addition to its bacteriostatic action on 
anaerobic bacteria oxygen is vital in brain- 
tissue metabolism. Oxygen and penicillin 
augment each other’s powers and the result 
may be dramatic. The pulmonary secre- 
tions are diminished, breathing may return 
almost to normal in a short time and from 
a previous rapid downhill course the scales 
may be turned and the patient recover. 

Lastly, it must not be forgotten that the 
nursing care in these cases is exceedingly 
important. Constant vigilance, tact and 
sympathy are virtues that a patient not 
only speaks of often but may play at times 
a critical role. 
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SUMMARY 


1. A unique case of thoracogenic brain 
abscess with rupture into the ventricular 
system and followed by cure is reported. 

2. We believe that important factors in 
its management are the following, namely, 
correct and timely judgment, that is, 
early surgical intervention, drainage and 
decompression when the latter is indi- 
cated; tracheotomy, intratracheal oxy- 
genation and the intratracheal adminis- 
tration of penicillin as well as systemic 
administration of large doses of penicillin 
and sulfonamide drugs and tactful, vigi- 
lant and sympathetic nursing. 
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COAGULUM PYELOLITHOTOMY* 


Howarp A. HorrMAn, M.D. 
Diplomate of the American Board of Urology 
New Bedford, Massachusetts 


T is the purpose of this article to em- 
phasize the desirability of more fre- 
quent use of the operation of coagulum 

pyelolithotomy when the proper factors 
are present. The indications, rationale and 
technic of this method of removing stones 
from the kidney have been extensively 
discussed by Dees.!~* 

The conventional ways of surgical ap- 
proach to kidney stones, either through the 
cortex (nephrolithotomy) or by incision of 
the renal pelvis (pyelolithotomy), are fre- 
quently attended by undue trauma to the 
epithelial linmg of the collecting system. 
This is particularly true when stones lie in 
the caliceal recesses of the kidney interior 
and the surgeon must search blindly for 
them with stone forceps or other instru- 
ments. In fact, this unsatisfactory maneu- 
ver and its immediate consequences ac- 
tually prompted the ideas which led to the 
development of the new type of stone 
surgery. The story has it that Dees was 
trying to remove a stone through a 
pyelotomy when the stone slipped back 
into a calyx. After a prolonged unsuccessful 
attempt to engage it in stone forceps he 
was about to give up but not before con- 
siderable trauma and bleeding were pro- 
duced. As he was about to close the wound, 
a large clot which had formed from the 
blood inside the collecting system extruded 
itself through the incision in the renal 
pelvis. The clot had enmeshed in itself the 
elusive stone. It occurred to Dees that if 
some non-irritating substances could be 
found to form a gel inside the pelvis and 
calices and to have sufficient tensile 
strength to permit removal intact, a new 
method of removing certain types of renal 
stones would be found. The subsequent 


brilliant work of the Duke investigators 
on the physical chemistry*® and surgical 
technic of employing fibrinogen and throm- 
bin to accomplish this end is well known to 
most urologists but scarcely to general 
surgeons. Even those who have known 
about the new procedure have been unable 
to try it out, for during the war these 
precious products of plasma fractionation 
were restricted in their use to military 
personnel and civilians working on Federal 
Government projects. 

It was our privilege to try this new 
procedure on patients at the Massachusetts 
General Hospital.t The results were dra- 
matic when the procedure worked well. 
There were failures when the indications 
were improper (such as an insufficiently 
large infundibulum to accommodate pas- 
sage of a large caliceal stone) or when the 
fibrinogen would not dissolve in a buffer of 
wrong pH. 

The relative atraumaticity of coagulum 
pyelolithotomy lends an obvious advan- 
tage to the procedure. Renal stones have 
a notorious incidence of recurrence. Over 
and above infection and obstruction, basic 
factors demanding attention in the preven- 
tion of recurrence, the damage done in the 
very process of removing the stone by con- 
ventional methods has already permitted 
formation of a nidus for a new stone— 
frequently even before the patient has 
completed his course of hospitalization for 
the stone which brought him in. We have 


+ By contract between the Office of Scientific Re- 
search and Development and Harvard University, 
using blood obtained through the efforts of the Ameri- 
can Red Cross. 

t Using material kindly furnished by Dr. Edwin Cohn 
and Dr. John T. Edsall of the Department of Physical 
Chemistry of Harvard University, Boston, Mass. 


* From the Urologic Service, Massachusetts General Hospital, Boston, Mass. 
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gone a long way in controlling infection 
and correcting obstruction. We must now 
overcome, by avoiding, the factor of 
trauma. To this end the use of the fibrin- 
ogen-thrombin clot to enmesh the stones 
should prove invaluable in indicated cases 
and often preclude the occurrence of 
traumatic instrumental removal. 

The other factor which chiefly prompts 
this communication is the matter of the 
false security derived from the postopera- 
tive x-ray. It is temporarily comforting to 
adopt a happy ostrich attitude when view- 
ing a negative film made after operation for 
stone by a traditional method. “There 
were two stone shadows present on the 
KUB plate before surgery. Two stones 
were removed. The postoperative film 
showed no opacities. The operation was a 
success; and the patient discharged.” 
When it is known that a fragment was 
left behind, recurrence is overtly antici- 
pated; but when no fragments were known 
to be left, the doctor and the patient are 
vexed and discouraged at a subsequent 
visit when renewed colic is experienced or 
a “‘new” stone is seen on x-ray. Assuming 
that reasonable care is exercised in the 
operating room, including thorough irriga- 
tions of the pelvis and calices, and that 
proper postoperative attention has been 
given to the dietetic and bacterial factors, 
this unhappy experience may be unavoid- 
able. However, the thesis labored here is 
that coagulum pyelolithotomy offers a 
superior method of removing the free 
fragments of soft stones, even beyond the 
number determined to be present by 
roentgenographic study. 

We should like to report at this time a 
typical case of nephrolithiasis to substan- 
tiate the last point. The preoperative x-ray 
demonstrated two stones and the post- 
operative x-ray demonstrated no stones, 
yet at operation some forty minute frag- 
ments in addition to the two whole stones 
anticipated were incorporated in the co- 
agulum cast of the kidney interior. Any 
one of these left behind would have been 
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more than sufficient nidus for recurrent 
calculi. 


CASE REPORT 


No. 253499, Massachusetts General Hos- 
pital. S. K., a fifty-two year old single white 
male cook, presented himself at the emergency 
room with a six-hour history of severe, steady 
left flank pain radiating to the left groin asso- 
ciated with nausea, vomiting and a mild chill. 
For the previous ten years he had had inter- 
mittent hematuria, with diurnal and nocturnal 
frequency every two hours. 

Five years previously he had been studied 
urologically for pain in the opposite flank at 
which time urograms revealed a small stone 
in the lower calyx of the right kidney. Cystos- 
copy at that time allegedly revealed low grade 
inflammatory changes in the bladder; guinea 
pig inoculations with the patient’s urine gave 
negative results for tuberculosis. As these 
studies were being completed the patient passed 
the stone at home and the right flank pain was 
entirely relieved. 

There was no history of calculous disease or 
hyperparathyroidism in the family. The pa- 
tient’s mother and father died in Greece at the 
age of ninety. One brother was living, with an 
unconfirmed suspicion of pulmonary tubercu- 
losis many years previously. Systemic review 
was non-revealing save for the genitourinary 
tract. 

On physical examination the pupils reacted 
sluggishly to light. Many teeth were missing; 
the remainder were carious. Small, non-tender 
axillary and right inguinal nodes were palpable. 
There was a grade 1 systolic murmur at the 
apex. The blood pressure was 142/90. Both 
lung fields were clear. Abdominal examination 
revealed moderate left flank and costovertebral 
angle tenderness. The left inguinal ring was 
relaxed and coughing transmitted an impulse. 
Rectal examination was negative. 

A voided second glass specimen of urine was 
cloudy amber, of alkaline reaction, with a 
specific gravity of 1.010. The albumin was 
1 plus; there was no sugar. The sediment con- 
tained 25 red and 10 white blood cells per high 
power field, with many epithelial cells. Abun- 
dant colonies of Staphylococcus albus grew on 
urine culture. Blood studies revealed a white 
count of 11,700; hemoglobin, 85 per cent; 
serum calcium, 10.3 mg. per cent; phosphorous, 
3.7 mg. per cent; alkaline phosphatase, 2.3 
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Fic. 1. Preoperative flat film; staghorn calculus in right kidney; two opaque areas overlying left 


kidney region. 


Fic. 2. Preoperative air pyelogram; large stone in left renal pelvis and smaller, less dense stone in 


inferior calyx. Note wide infundibulum. 


units (normal); total protein, 6.7 gm. per cent; 
non-protein nitrogen, 45 mg. per cent; CO, 
content, 28.9 mEq./L. and chlorides, 99 
mEq./L. The Hinton test was negative. 

A scout film of the abdomen revealed a large 
staghorn calculus occupying the right kidney 
and two less dense shadows overlying the 
region of the left kidney. (Fig. 1.) Intravenous 
pyelograms showed impaired function on the 
right. A retrograde air pyelogram on the left 
demonstrated clearly a good sized stone in the 
renal pelvis and a smaller one in the lower 
calyx. The infundibulum from this calyx 
seemed wide enough to permit passage of the 
caliceal stone into the pelvis. (Fig. 2.) 

By cystoscopy the bladder was normal. The 
urine from each side was grossly clear. The pH 
of the urine from the right was 5.5, from the 
left 7.5. Phenolsulfonphthalein appeared from 
both sides in four minutes and in fifteen minutes 
15 per cent was excreted on each side. Many 
triple phosphate crystals were recovered from 
both sides. The urinary non-protein-nitrogen 
on the right was 650 mg. per cent while that 
on the left was 245 mg. per cent over a com- 
parable time. A total phenolsulfonphthalein 
study revealed 35 per cent excretion in fifteen 
minutes, 50 per cent by a half hour, 65 per cent 
by one hour and 75 per cent by two hours. 
Culture of divided urines was reported to grow 


abundant Bacillus coli on the right and abun- 
dant Staphylococcus albus on the left. Only 
Staph. albus was grown from the bladder urine. 

Having ruled out hyperparathyroidism by 
three more normal determinations of serum 
calcium, phosphorous and total protein and by 
a urinary calcium excretion of only 97 mg. per 
twenty-four hours and having determined that 
the infundibular anatomy would permit pas- 
sage of the caliceal stone if enmeshed in a gel, it 
was decided to perform a coagulum pyelo- 
lithotomy on the left. Disposition of the right 
kidney with the staghorn calculus was deferred 
to a later date. 

Under gas-oxygen-ether anesthesia the left 
kidney was approached through an oblique 
loin incision. The posterior aspect of the pelvis 
was readily exposed. There were no obstructing 
aberrant vessels and no obvious ureteral dis- 
ease. The ureter was occluded by traction 
upward with a Harrington tape. A 3-mm. 
incision was made in the posterior pelvis just 
large enough to admit a No. 18 F. urethral 
catheter snugly. The urine was drained from 
the pelvis and the pelvis lavaged with saline. 
Human fibrinogen solution which one hour 
previously had been dissolved in a disodio- 
monohydrogen phosphate buffer was injected 
through the catheter into the internal collecting 
system of the kidney while an assistant simul- 
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Fic. 3. Fibrin cast of left kidney and upper ureter; 
note large stone (pelvis), smaller stone (inferior 
calyx) and multiple tiny fragments distributed 
throughout the coagulum. 


Fic. 4. Postoperative flat film; there are no opaque 
shadows in the left kidney region. 


taneously injected a freshly prepared thrombin- 
saline solution. Slight overdistention of the 
collecting system was deliberately produced. 
The catheter was immediately clamped and the 
fibrinogen and thrombin allowed to form a 
fibrin clot inside the kidney by standing six 
minutes. At this time the pyelotomy incision 
was extended to a total length of 2.5 cm. The 
clot immediately extruded itself, a spontaneous 
normal delivery. 

The clot was lifted out of the wound on a 
spatula and inspected. It contained one large 
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Fic. 5. Intravenous pyelogram three months after 
operation; normal left urinary tract; known staghorn 
on right with poor excretion. 


Fic. 6. Specimen of right kidney, with staghorn 
calculus and chronic pyelonephritis. 


stone apparently phosphate in the portion of 
the cast representing the renal pelvis and con- 
forming to the configuration seen on x-ray and 
one smaller stone in the portion of the cast 
corresponding to the inferior calyx. (Fig. 3.) 
The coagulum was a perfect cast of the 
calices, pelvis and upper ureter, but the remark- 
able finding was the presence of some forty 
tiny stone fragments enmeshed throughout the 
coagulum. These were being counted as the 
postoperative x-ray report came back ironi- 
cally: “No stones.” (Fig. 4.) Saline irrigations 
elicited no further fragments. The distal ureter 
was bougied, routine closure effected and the 
patient returned to his room in good condition. 


601 
wr, | 
i’ | 
4 | 


Hoffman—Coagulum Pyelolithotomy 


Fic. 7. One and a half years after initial operation. A, flat film; no stone shadows are seen. B, fifteen- 
minute intravenous pyelogram. Excellent excretion and concentration in the solitary left kidney. 


The postoperative course was entirely un- 
eventful. Stone analysis revealed the following: 
ash, 60 per cent; phosphorous, 3 plus; uric acid, 
o and oxalates, o. The patient was given peni- 
cillin, 12,000 units, every three hours intra- 
muscularly and methenamine and sodium acid 
phosphate by mouth. He was allowed up on 
the first postoperative day; stitches were re- 
moved on the seventh day and drains on the 
ninth. He was discharged on the eleventh day 
with his loin dry and the bladder urine sterile. 

During the next eleven weeks the patient 
had no complaints. Bloody urine continued to 
pass from the right side (staghorn). Infection 
persisted and culture grew Staph. albus. The 
non-protein nitrogen was 34 mg. per cent. 
Excretion urograms at this time revealed an 
entirely normal left urimary tract and the 
known staghorn occupying the radicals on the 
right. There was a small amount of excretion 
on the right but the lower calices were not 
visualized. The right ureter was not unusually 
dilated. (Fig. 5.) Because of persistent hema- 
turia and pyuria and the possibility of reinfect- 
ing the left kidney a right lumbar nephrectomy 
was carried out as planned. The patient was 
discharged fourteen days later without event. 
The pathologic report on the right kidney was 
“chronic pyelonephritis.” The stone analysis 
revealed a 4 plus phosphorous content. (Fig. 6.) 
The patient was kept on penicillin and sulfa- 
diazine in the hospital and the urine was sterile 
on discharge. 

One and a half years after the first operation 
and fifteen months after the second the urine 
had remained negative without medication and 
the non-protein nitrogen had stayed at 35 mg. 


per cent. X-ray examination made eighteen 
months after the initial operation revealed no 
evidence of calculi in the urinary tract and 
excellent excretion and concentration of dye by 
the solitary kidney. (Fig. 7a and B.) 


SUMMARY AND CONCLUSIONS 


1. Some preliminary observations on the 
value of coagulum pyelolithotomy are 
made. 

2. This technic should reduce the inci- 
dence of recurrent renal calculi by avoiding 
the trauma attending the conventional in- 
strumental methods of stone surgery and 
by removing in the mesh tiny fragments 
which otherwise frequently are left behind. 

3. A case is reported in which more than 
forty fragments of stone were removed by 
coagulum pyelolithotomy although the 
x-ray revealed only two large calculi. 

4. More widespread employment of this 
operation when properly indicated is 
suggested. 
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INTESTINAL OBSTRUCTION IN INFANTS DUE TO 
MALROTATION OF THE BOWEL ASSOCIATED 
WITH VOLVULUS 


Joun S. Heims, Jr., M.p. 
Tampa, Florida 


UCH has been written over the 
years, particularly the past decade, 
about intestinal obstruction in 

adults but on the contrary comparatively 
little has appeared relative to the same 
condition in infants. It is true that the 
latter is much more infrequently seen and 
obviously of entirely different etiology in 
the vast majority of instances but is none 
the less important from a diagnostic and 
surgical standpoint. 

Most obstructions of the bowel in infants 
are congenital in origin and a great many 
are amenable to surgical intervention when 
the condition has not existed for too long. 

The type of obstruction discussed in this 
paper involves the maldevelopment or 
malrotation of the midgut or that section 
of the intestinal tract from the duodenum 
to the transverse colon. 

Normally, the intestinal tube herniates 
into the umbilical cord between the fifth or 
sixth and the tenth week of embryonic 
existence due to one or more factors. It is 
thought by some that during this period 
the liver enlarges at a more rapid rate 
leaving less space in the celomic cavity 
therefore forcing the intestine out into the 
cord. The gut itself during this interval 
seems to increase in size faster than the 
celomic cavity can accommodate it and by 
virtue of this growth may force itself into 
the cord. The third factor which may in 
itself or in conjunction with the previously 
mentioned ones be responsible for this 
herniation is the pull of the omphalo- 
mesenteric duct and vessels. 

At about the tenth week of embryonic 
life a reversal of the aforementioned situa- 
tion occurs, the midgut is again returned 
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to the celomic or peritoneal cavity and con- 
currently a normal counterclockwise rota- 
tion begins led by the terminal ileum and 
cecum which at the beginning lie in the 
left side of the abdomen. From this point 
the cecum lies in turn in the epigastrium, 
the right upper quadrant and finally the 
right lower quadrant in which it receives 
its peritoneal attachments. At about this 
time, also, the mesentery of the small bowel 
is attached obliquely across the posterior 
abdominal wall from the duodenojejunal 
junction to a point near the cecum. 

It is readily apparent, therefore, that 
the cecum may become arrested at any 
point in its normal rotational cycle or that 
subsequently there may be an abnormal 
peritoneal attachment of the mesentery 
of the smali bowel to the posterior abdomi- 
nal wall. As a matter of fact, these condi- 
tions do occur either singly or in com- 
bination in a greater number of cases, | 
believe, than is generally suspected. 

When the cecum is halted in the first 
half of its rotation, it lies in the epigastrium 
to the right or the left of the midline. 
Either due to direct pressure of the cecum 
itself or to peritoneal bands extending 
from the region of the hepatic flexure to 
the cecum, the second or third portions of 
the duodenum may be compressed to the 
point of obstruction. 

Frequently, and it is my belief that 
more frequently than otherwise, a torsion 
of the mesentery of the small intestine 
which is incompletely attached to the 
posterior abdominal wall is associated 
with this compression. This torsion or vol- 
vulus occurs around the point of origin of 
the superior mesenteric artery, most often 
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in a clockwise direction and varying from 
a few degrees to as many as four complete 
turns. This in turn produces pressure on 
the anterior surface of the duodenum near 
the duodenojejunal junction with obstruc- 
tion resulting in varying degrees of dilata- 
tion of the duodenum or duodenum and 
stomach. The jejunum and ileum are empty, 
small and flat. 

The cardinal signs of intestinal obstruc- 
tion, vomiting, absence or alteration of 
bowel movements and varying degrees of 
abdominal distention and dehydration ob- 
tain here as in any other type of obstruc- 
tion of the bowel. 

Vomiting is frequently the first sign and 
is usually not so forcefully projectile as in 
pyloric stenosis, begins in the first few 
days of life and the vomitus usually con- 
tains bile in contradistinction to that of 
pyloric stenosis. 

Bowel movements are practically absent 
or diminished depending on whether or 
not the obstruction is complete or partial. 

Distention is usually rather marked and 
at first limited to the upper abdomen but 
later may become generalized. Peristalsis 
may or may not be observed. Routine 
laboratory examinations should be done 
but are usually non-contributory. 

X-ray examination without the use of 
barium may show the stomach and duo- 
denum to be dilated. A barium meal may 
help but it is not without danger due to the 
possibility of aspiration and may interfere 
with surgery should the condition be a 
stenosis or atresia requiring anastomosis. 

Quite often these patients have been 
treated with thick feedings and atropine 
as a trial procedure. As soon as it can possi- 
bly be determined with any degree of 
certainty, however, that an obstruction 
exists below the pylorus these patients 
should be operated upon after preparation 
with subcutaneous fluids and gastric lavage. 

Under general anesthesia, preferably 
ether, a liberal right or left rectus incision 
should be made to allow for a good expos- 
ure. Upon opening the peritoneal cavity 
inspection will usually reveal either the 
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cecum and transverse colon presenting or 
the coils of the small intestine presenting 
and hiding the large bowel completely. 
If the former situation exists, it means that 
the obstruction is due to direct pressure of 
the cecum upon the duodenum or compres- 
sion by peritoneal bands across the duode- 
num from the cecum to the right side of 
the abdomen. This obstruction is amenable 
to a simple procedure devised by Ladd, 
that is, incision of the peritoneum to the 
right of the cecum and duodenum allowing 
the cecum and ascending colon to fall to 
the left. 

If upon inspection the small bowel pre- 
sents itself, however, the situation is poten- 
tially more serious. It is very important 
at this point to deliver the entire bowel 
outside the peritoneal cavity. This is very 
necessary because in no other way can the 
entire abnormality be seen and under- 
stood. The coils of the small bowel are 
seen to be small, empty and flat and fre- 
quently discolored from interference with 
the blood supply. The mesentery can be 
seen to be attached only by a small pedicle 
above the duodenojejunal junction. This 
pedicle has been twisted, usually in clock- 
wise direction, and the cecum and ascend- 
ing colon may or may not be wound around 
the pedicle. 

In order to relieve this type of obstruc- 
tion it is necessary to first untwist the 
mesenteric torsion until the mesentery can 
be fanned out and the superior mesenteric 
artery and its branches are visible. Then 
any avascular peritoneal bands that may 
be visible crossing the duodenum and con- 
tributing to the obstruction should be 
severed. This will usually allow the cecum, 
whether it has been rotated around the 
mesentery or not, to fall or be pulled over 
to the left side in which it should be allowed 
toremain. At this time the point of obstruc- 
tion should be inspected. It is sometimes 
advisable to free the duodenum carefully 
above and below the point of compression 
because during intra-uterine existence and 
the few days of extra-uterine life rather 
sturdy adhesions sometimes form at this 
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point. It is now possible on account of the 
dilated proximal part of the duodenum to 
place the thumb and forefinger into the 
walls and be sure the lumen is open. Some 
of the contents of the dilated portion may 
be milked through the opening into the 
empty jejunum. In this way one may be 
doubly sure that the obstruction has been 
relieved. 

In most cases the procedure described 
previously is adequate and will suffice but 
there is undoubtedly a small minority of 
patients in which the volvulus will recur 
unless in some way fixation of the mesentery 
is accomplished. This is well illustrated in 
the case to be reported here. 

Postoperative care is routine with the 
exception of one point which I believe is 
important. For the first few days post- 
operatively I think it is wise to feed these 
babies in the erect position or better still 
with the body bent slightly forward rather 
than in the customary position. The reason 
for this, of course, is to take all pressure off 
the duodenum even by the fanned out 
mesentery until such time as the obstructed 
portion becomes normal. 


CASE REPORT 


D. J. S., a two-day old male infant, was ad- 
mitted to the Tampa Municipal Hospital on 
February 1, 1947, from the Salvation Army 
Home with a history of vomiting since birth, 
yellowish green at times, and having had no 
bowel movements. 

Physical examination revealed a thirty-six- 
hour old infant, well developed, but slightly 
dehydrated. His head, ears, eyes, nose and 
throat were normal. His chest was clear. His 
heart was normal. The abdomen was flat and 
at times peristalsis was visible. His temperature 
was normal. 

Fluid was given by hypodermoclysis, a for- 
mula was prescribed and a soda enema pro- 
duced a dark green, sticky stool. Atropine was 
started on the second hospital day. In spite of 
these measures, however, vomiting of greenish 
material continued following almost every 
feeding. There was an occasional soft green 
stool. By the fifth hospital day weight loss had 
been in excess of 11 ounces, the temperature 
had reached 103°F. and the abdomen was be- 
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ginning to be distended somewhat. A tentative 
diagnosis of duodenal obstruction below the 
papilla of Vater was made and surgery seemed 
advisable. On the sixth hospital day following 
gastric lavage and more fluid by hypoder- 
moclysis the abdomen was opened under ether 
anesthesia. The small bowel presented and was 
delivered onto the abdomen. It was then ob- 
served that there was an anti-clockwise rota- 
tion of the mesenteric pedicle to 180 degrees. 
This was twisted in the opposite direction 
which immediately fanned out the mesentery 
and relieved compression on the duodenojejunal 
junction. The entire duodenum and stomach 
were remarkably dilated, the duodenum being 
approximately three or four times its normal 
size. It was then noted that the cecum had 
been arrested in the epigastrium to the left of 
the midline and from it to the upper right 
quadrant there were a few adhesions con- 
tributing to the duodenal obstruction. These 
were severed. The obstruction was thus re- 
lieved, the lumen was determined to be patent 
and gas and fluid material in the dilated portion 
were milked through into the jejunum and the 
abdomen closed. 

For a few days following surgery regurgita- 
tion continued after feedings but was not so 
forceful and frequently less than the amount of 
feedings. For a period of several days following 
this practically every feeding was retained. The 
baby was discharged from the hospital on the 
fourteenth postoperative day at which time 
most of the feedings were being retained, tem- 
perature had been normal for several days and 
hydration had been restored. 

Fourteen days later the baby was readmitted 
to the hospital during my absence from the 
city. Vomiting had started again two days 
before or twelve days after discharge from the 
hospital. The baby was moribund on admission 
and died the following day. 

Complete postmortem examination revealed 
nothing remarkable other than the condition of 
the gastrointestinal tract. The omentum was a 
thin veil and adherent to the peritoneum along 
the surgical scar. Loops of intestine were ad- 
herent with fibrous adhesions. No free fluid in 
the peritoneal cavity was present. Approxi- 
mately 80 cm. proximal to the cecum the 
mesentery was twisted in an anti-clockwise 
direction and proximal to the twist the ileum 
was contracted to a narrow tube measuring 
about 8 mm. in diameter. 
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The stomach was dilated and contained 
about 5 cc. of cloudy, white, mucoid material. 


SUMMARY 


1. Duodenal obstruction in infants due 
to malrotation of the bowel is probably 
more frequent than is usually suspected. 

2. There are two main types, namely, 
that due to malrotation of the cecum alone 
and incomplete rotation associated with 
volvulus of the mesentery of the small 
intestine. 

3. Untwisting of the mesentery will 
suffice for most cases but as illustrated in 
the case reported herein a minority will 
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require some form of fixation procedure. 
4. A case of malrotation and volvulus 

relieved by surgery in which the volvulus 

recurred postoperatively is presented. 
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GRANULOMA inguinale is easily diagnosed by finding intramonocytic 
Donovan bodies after the suspected tissue smear has been stained with 
Wright’s stain. According to Anderson (1943) the Donovan bodies are read- 
ily cultivated in the yolk sac of the chick embryo. Recent investigations 
have proven this true whether the eggs were fertile or not. (Richard A. 


Leonardo, M.D.) 
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PAPILLOMA OF THE UMBILICUS 


BERNARD J. FICARRA, M.D. 
Brooklyn, New York 


HE infrequency of papillomatous le- 
sions of the umbilicus has prompted 
this report. A review of the literature 
corroborates the rarity of this lesion. The 
first reported case was by Fabricus Von 


CASE REPORT 


This is a report of a papilloma of the um- 
bilicus of six months duration in a twenty-four 
year old ex-soldier. The first unusual finding 
was the appearance of bloody discharge from 


Fic. 1. Papilloma of umbilicus. 


Hilden in 1526.1 The most recent record of 
umbilical papilloma was by Rider in a 
paper read before the Southern Surgical 
Association in 1927.2 Between the years 
1526 and 1910 only twelve cases were dis- 
covered in the literature in an extensive 
survey by Cullen.* To this number Rider’s 
case is added, thus totalling thirteen in- 
stances of umbilical papilloma up to 1927. 
From this survey it is believed that the 
present case is the fourteenth to be re- 
corded in the literature. 

Grossly an umbilicus papilloma is villous 
in appearance and red in color. More com- 
monly the mass extends beyond the skin 
margins of the umbilicus. It is not unlike a 
warty vegetation simulating a raspberry. 
Bleeding and discharge are common occur- 
rences. At the periphery the lesion has 
ameba-like projections; the base is pedun- 
culated. Papilloma of this area grow rapidly 
over a period of weeks. The clinical course 
of umbilicus papilloma is benign in type. 
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A, anterior view; B, side view. 


the umbilicus when he was on a troop transport 
ship. During the course of his trip he was very 
seasick. He believed the bleeding was due to 
excessive vomiting. The bleeding was inter- 
mittent in type, occasionally associated with 
malodorous discharge. He was examined by me 
four months following his discharge from the 
army. At the time of this examination he was 
in excellent health with no unusual findings 
excepting for the umbilical lesion. He had a 
markedly depressed umbilicus, within the depth 
of which was a raspberry-like, red mass which 
was somewhat warty in appearance with a 
broad base. The entire appearance of the lesion 
was that of benign papilloma of the umbilicus. 

Realizing the rarity of the lesion, I advised 
surgical removal of the papilloma. The patient 
was reluctant to submit to surgery but did not 
inform me of his reluctance. He was treated in 
the dispensary of a hospital. The treatment 
consisted of cauterization of the papilloma. The 
patient finally returned after this period of 
treatment. The mass had entirely disappeared 
except for the base of the papilloma. In view of 
the destruction of the lesion it was impossible 
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to secure a photograph or a histologic section. 
For this reason the papilloma was drawn from 
a rough sketch made on the clinical record of 
the patient. (Fig. 1.) 


CONCLUSIONS 


A case report of umbilical papilloma is 
presented. It is believed that this is the 
fourteenth instance of this type of lesion 
to be recorded in the literature. According 
to previous authors the treatment of choice 
is radical excision of the papilloma includ- 
ing the umbilicus. This procedure is ad- 
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vocated even though most umbilical papil- 
lomas are benign. The procedure is a 


prophylactic measure against the possi- 
bility of malignancy. 


REFERENCES 


1. Kuster. Die Neubildungen am Nabel Erwachsener 
und ihre operative Behandlung. Langenbeck’s 
Arch. f. klin, Chir., 16: 234, 1874. 

2. Riper, Francis. Papilloma of the umbilicus. Tr. 
South. S. Ass., 40: 131, 1927. Published in Ann. 
Surg., 87: 636, 1928. 

3. CuLLEN, T. S. Diseases of Umbilicus. Philadelphia, 
1916. W. B. Saunders Co. 


AccorDING to R. A. Woodbury one-half to three-quarters of those 
patients with dysmenorrhea can be helped by treatment with a hormone 
from the pituitary gland (oxytocin). Some women are hypersensitive to 
this preparation, however, and their cramps may be aggravated instead of 
ameliorated. For this reason as well as for others, Dr. Woodbury suggests 
that the woman first be tested with small doses. (Richard A. Leonardo, 


M.D.) 
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A STERILIZABLE HIGH SPEED MOTOR FOR USE IN 
BONE SURGERY* 


J. L. Youne, ph.p. 
Pittsburgh, Pennsylvania 


N recent years motorized cutting and 
grinding tools have come into increas- 
ing use for surgical purposes. Their 

applicability in some operative fields has, 


Fic. 1. “Luck bone saw.” 


however, been limited by two major 
deficiencies. The first of these is the fact 
that few, if any, powered instruments 
presently available operate at sufficiently 
high speeds for best performance in certain 
delicate bone surgery procedures. Of even 


greater importance is the fact that most 
powered tools are not adapted to autoclave 
sterilization and there is thus the ever 
present danger of contamination of the 


Fic. 2. Converted motor with attached hand tool. 


operation site. Even when the power source 
is remote from the operative field as in 
using the familiar dental handpiece and 
cable-pulley drive which can be autoclaved, 
the likelihood of contamination being 
picked up from the motor and carried to 
the handpiece by the cable exists. 

In aneffort to overcome these deficiencies 
the writer was asked by Dr. C. C. Yount, 
a medical adviser to the Orthopedic Ap- 
pliances Fellowship at Mellon Institute, to 
adapt a motor-driven bone sawf for power- 


{+ Manufactured and distributed by the Zimmer 


Manufacturing Company, Warsaw, Indiana, as the 
“Luck Bone Saw.” 


* From the Sarah Mellon Scaife Foundation’s Multiple Fellowship on Orthopedic Appliances, Mellon Institute, 
Pittsburgh, Pa. 
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SECTION A-A 


MoTOR BASE 
Fic. 4. Detail of motor base plate. 


ing the usual dental handpiece assembly. 
The ‘“‘Luck” motor is an enclosed, sealed 
A.C, unit designed for autoclave steriliza- 
tion. In its usual form it is geared directly 
to the gross cutting and grinding heads 
with which it comes equipped. (Fig. 1.) 
The suggested conversion was rather easily 
made by stripping the motor of its low 
speed gear train end, constructing a 
threaded cap piece to reenclose that end 
: a and machining a drive pulley and coupling 
Fic. 3. Converted motor with portable mounting and bushing adapted to a force-fit assembly on 
attached hand tool. the high speed shaft at the other end. 
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Fic. 5. Detail of base plug and hand tool mounting bracket attached to motor. 


“fi Thra. -20 
/ 


SHAFT NuT 
Stainless Steel -/reqd 


Tap 4-40 
2-holes 


Drill 


NI 


No.// / 


= 


WS 
COVER PLATE REVISED Moror HEAD 
2 regi. MoTOR BRACKET STO. FIXTURE Aluminum 
6 7 
Fic. 6. Detail of bracket. 
Fic. 7. Details of motor head, standard fixture, and direct drive bushing and pulley. 


be 


April, 1950 


611 
| 
bis 
(CM 
° 
Ld S24 \ TE 


612 


Finally, a new base plate containing a 
male electric plug, mounted on a sleeve for 
fitting the motor to the usual tripod pipe 
stand, and a bracket for retaining the den- 
tal hand-drill pulley assembly were ma- 
chined from an aluminum alloy and per- 
manently fixed to the motor. The finished 
unit is shown in Figures 2 and 3. 

Detailed scaled working drawings for 
making adapting parts are presented in 
Figures 4 to 7. 

A second converted “‘Luck”’ motor was 


built for Drs. K. M. Day and R. E. Jordan 


Young—Motor for Use in Bone Surgery 


of the University of Pittsburgh’s Depart- 
ment of Otology. With it these specialists 
are studying its application to the Lempert 
fenestration operation for which they pro- 
visionally report it ideally adapted. Pre- 
liminary demonstration was made at the 
1949 annual meeting of the American 
Otological Society. 

Further clinical studies are under way 
by Dr. Yount and by Drs. Day and Jordan. 
Their observations and recommended tech- 
nics will be reported in the medical litera- 
ture later on. 


ENDOMETRIAL cancer is occasionally found in young women who often 
do not ovulate, especially those who are not fertile and who have functional 
bleeding due to endometrial hyperplasia and ovarian cysts. Apparently 
excessive and unopposed estrogenic stimulation over a long period of time 
may be an important contributing factor in the development of endometrial 
cancer in young women. (Richard A. Leonardo, M.D.) 
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PHYSIOTHERAPY IN ANCIENT CHINESE MEDICINE* 


ALBERT FIELDs, M.D. 


Los Angeles, California 


N China physiotherapy is as old as 
written history. “Kong Fu Tao Tse,” 
a treatise written about 3000 B.c., deals 
with massage, corrective exercises’ ‘and 
gymnastics. In the most ancient of Chinese 
writings hydrotherapy, heliotherapy, coun- 
ter irritation, massage and other forms of 
physiotherapy are described along with 
indications for use and technic. In at least 
the field of massage, Western medicine has 
borrowed from the Chinese. 

Moxibustion may be used along with 
acupuncture (needling) or by itself when 
acupuncture is considered unsuitable. It 
consists of the application to the skin of 
combustible cones of the common mugwort 
(artemisia moca). The cones are placed in 
a sort of geometric pattern to the epi- 
gastrium, sternum or dorsum. This sym- 
metry of application is said not only to 
provide bilateral relief but also to serve as 
“fa symbol of that cosmic balance in the 
midst of disturbed bodily conditions which 
lies at the basis of sound treatment” 
(Hume). Probably the slow, smouldering 
production of a blister does have some 
beneficial counterirritant effect. After the 
blister is produced, some practitioners ad- 
vise rubbing the ashes into the blister. 

Acupuncture. This is one of the nine 
branches of medical practice recognized by 
the present day practitioners of ancient 
Chinese medicine. It is a procedure peculiar 
to China and has been used by the Chinese 
from time immemorial. According to tradi- 
tion it was originated by the Yellow Em- 
peror, Huang-Ti (2698-2598 B.c.). The 


technic and indications are described in the 
internal medicine classic, “‘Nei Ching,” 
supposed to have been written by Huang- 
Ti. Pien Ch’iao in the fifth century B.c. was 
skilled in its application. In 1027 a.p. by 
the order of the Sung emperor two copper 
figures of the human body were made, with 
markings to illustrate the principles of acu- 
puncture. During the T’ang dynasty special 
schools for instruction in acupuncture were 
established and several manuscripts on the 
subject were written. The purpose is to 
puncture the “vital joints” (Hsueh Tao) 
and relieve tissue obstructions. Usually 
there are 365 of these points corresponding 
to the days of the year. Each of these points 
has its own name and is assigned some 
relationship to the internal structures. 

A common sight in the village market 
place is the Chinese physician surgeon with 
his manikin or chart of vital points. The 
practitioners seem to have a good combina- 
tion of courage, dexterity and luck. I have 
seen them introduce seven or eight needles 
deep into the tissues without injury to the 
blood vessels or vital organs. I heard of 
only a few incidents of broken needles or of 
fatality following acupuncture. 

The needles are of metal, namely, steel, 
copper, brass, silver or gold. They vary in 
length from 1 to 2 feet. The ends may 
be arrow-headed, blunt, sharp or spear- 
headed. The shape is usually round but 
they vary in thickness. The needles are 
usually inserted by a blow from a light 
mallet. The point of insertion, depth of 
puncture, direction of rotation, number of 


*From the Section on Graduate Surgery, Division of Graduate Medicine, University of Southern California, , 
Los Angeles, Calif. 
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needles, whether hot or cold and length of 
time are all varied depending upon the case 
(and the operator). 

Sometimes the needles are left in for a 
few days. Sometimes heat is applied to the 
outer end of the needle (hot acupuncture). 
The needles are rarely heated before 
insertion. 

Strangely enough acupuncture does seem 
to be an effective remedy. In every village 
one heard stories of the “miraculous” cures 
affected by this treatment. It seems of most 
benefit for various types of rheumatic 
pains, sprains, etc. Perhaps the beneficial 
effects are due to counterirritant action. 

Acupuncture was introduced into Eu- 
rope from China by a Dutch surgeon 
named Ten-Rhyne. Following this the pro- 
cedure was taken up by quacks who toured 
Europe and claimed to cure all sorts of dis- 
eases by acupuncture. They laid great 
stress on the absence of any pain except for 
the initial skin puncture. A later refinement 
was the use of galvanic currents with the 
needles, much like our present day technic 
for treating warts and nevi. Another modi- 
fication was the introduction of hollow 
needles and their use in instilling fluids, 
drugs and local anaesthetics. Apparently 
acupuncture has gone a long way since 
Huang-Ti. 

Scraping. The Chinese list over 180 
ailments in which treatment is given by 
needling or scraping. The technic of the 
latter is simple. The mother dips a spoon 
or coin into some salty water. The spoon 
is then scratched on the involved limb 
on the side opposite the painful area until 
redness appears. Probably here, too, any 
beneficial action can be attributed to 
counterirritation. 

Tattooing and scarification with the in- 
sertion of amulets as practiced in some 
areas of Burma does not seem to have 
spread over into China. They do, however, 
have an interesting technic of treating 
fevers by drawing up small mounds of tis- 
sue on the back with their finger tips and 
then nicking them with a sharp instrument 
to permit the escape of blood. The pro- 
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cedure, called “cupping,” which may have 
been brought in from Russia, is not a com- 
mon practice. However, it is used even by 
Western physicians in some instances. 
Exercises. Lao-Tze (580-530 B.c.), “the 
Old One,” considered by many as the 
wisest man of ancient China, introduced 
the system known as Taoism, The Way. He 
regrouped ancient primitive concepts and 
applied certain mysticisms and philosophic 
“reasonings”’ to produce a sort of mystic- 
religious doctrine. Along with Confucian- 
ism this doctrine dominated China until 
the introduction of Buddhism (circa 67 
A.D.) and had a great influence on Chinese 
thinking throughout the ages. This doc- 
trine fitted in with the “Chinese humoral”’ 
concepts of disease, Yang and Yin balance 
and numerology. A cult developed with 
deep breathing exercises and an outlook 
very similar to Hindu Yogiism and the 
Mesmerism and Coueism of a later date. 
Exercises really began to play a part 
in Chinese medicine during the life of 
Hua-To (115-205 a.p.), the greatest of 
Chinese surgeons. He was among the first 
to employ anesthesia for surgery (Cannabis 
indica?). He performed abdominal opera- 
tions including splenectomy and advocated 
calisthenics to improve health, “ 
The body needs exercise, only it must not 
be to the point of exhaustion, for exercise 
expels the bad air in the system, promotes 
free movement of the blood and prevents 
sickness. The used doorstep never rots, 
and it is the same with the body. That is 
why the ancients practised the bear’s neck, 
the fowl’s twist, swaying the body and 
moving the joints to prevent old age. I have 
a system of exercise called the frolics of the 
five animals, which are the tiger, the deer, 
the bear, the monkey and the bird. It 
removes disease, strengthens the legs, and 
ensures health. If one feels out of sorts, one 
should practise one of these frolics. It will 
produce sweating, give a feeling of lightness 
to the body and increase appetite.”! 
Hydrotherapy. Water is without doubt 
the most ancient of all remedies for disease. 
Until the advent of the sulfa drugs water 
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was more nearly extolled as a panacea than 
any other remedy. At. any early stage in 
history many recognized the remarkable 
properties of water, namely, its great power 
for absorbing and communicating heat, its 
solvent properties and the facility with 
which its physical state may be changed 
from a solid to a liquid or gaseous form. 
“No other agent is capable of producing so 
great a variety of physiological effects, no 
other is so universally present, and hence 
none is so readily adaptable for meeting the 
various exigencies and indications arising 
from accident and disease.’”? 

Many ancient people seem to have 
sensed the importance of keeping the skin, 
bowels and kidneys open.* For this purpose 
and for various ailments they utilized gey- 
sers, sweat ovens and warm springs. The 
springs attracted attention on account of 
the temperature, color, taste or smell of 
their waters.4 Once the sick found relief 
from their sufferings, a tradition was soon 
established. 

Hippocrates is supposed to have said, 
“‘Give me the power to produce fever, and 
I will cure all disease.’’ Possibly the Chi- 
nese and the Japanese, taking advantage 
of their thousands of hot springs, employed 
fever therapy long before the Greeks.°® 
Besides balneotherapy and hydrotherapy 
they used and still use various clays and 
muds for numerous maladies. Many of the 
Japanese springs are located at the base of 
an ancient volcano and the water tempera- 
ture is very hot. The Japanese immerse 
themselves to the neck in this hot water 
and pour more hot water over their heads 
from large buckets. After about five min- 
utes they emerge with a body temperature 
of 103° to 105°r. They do not dry them- 
selves with dry towels but simply wait for 
the water to evaporate. This temperature 
elevation persists for about ten or fifteen 
minutes. In case of sickness they take four 
or five of these parboiling baths each day. 

Therapeutic cold baths also may have 
originated in China. An ancient Chinese 
document contains the following prescrip- 


April, 1950 


615 


tion by a physician for a sick woman: 100 
applications of ice water, each followed by 
wrapping in a linen sheet. Chang Chung- 
king, who was Mayor of Changsha in 195 
A.D., also wrote a classic on fevers and 
treated fevers by cold baths. He is some- 
times called the Chinese Hippocrates be- 
cause of his noble aims and high ideals. 

In Japan the cold bath has been used 
therapeutically for at least 800 years. 
Three hundred years ago Nakagami wrote a 
treatise on the medical uses of cold baths, 
recommending them for acute mania, hys- 
teria, asthma and convulsions in children. 

Chromotherapy. It has been shown that 
in patients suffering with smallpox, sup- 
peration and scar formation are less likely 
to occur when the patient is placed in 
a room lighted only with red light. This 
treatment was introduced in Europe by 
Henri de Monville (1260-1320). Along with 
innoculation for smallpox the use of red 
light came to Europe from the Chinese by 
way of the Arabs. This treatment also has 
been found advantageous in lupus erythe- 
matosus. The beneficial effect is probably 
due to the exclusion of the more chemically 
active rays and not to a specific influence 
of the red light.* The origin of this treat- 
ment may be related to the belief in the 
importance of colors and the popularity of 
red in China.’ At New Year red strips of 
paper with various good wishes are pasted 
across the doors. Red pills were dispensed 
in ancient China—almost as much as in 
our modern corner drugstore. Red cloths 
and red strips of paper are hung in the sick 
room. 

Possibly the popularity of red in other 
countries as well as in China may be due 
to its association with blood and with heal- 
ing. In Egypt mummies were painted with 
red ochre; red flannel has been used in 
many countries including America to ward 
off influenza and sore throats. A red thread 
worn around the neck and tied in front 
with nine knots would prevent nose bleed- 
ing.® Another variation of this superstition 
is the wearing of a patch of interwoven red 
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Tue Myersons report successful results in four older women with chronic 
depression upon whom prefrontal lobotomy was performed. They believe 
that such patients are doomed to a miserable existence for the rest of their 
days unless this operation is performed, even though it is not successful in 
all cases, because more conservative forms of therapy such as electric shock 
have proved ineffective. In the author’s cases the intellect was not unfavor- 
ably affected but the patients’ mental attitude on life was markedly 
improved and many of the unfavorable effects of their chronic depression 
were dissipated as a result of this simple form of brain surgery. This will 
indeed prove to be an interesting field to follow from now on. (Richard A. 


Leonardo, M.D.) 
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As a surgeon, you are interested in a safe, 
sterile, pyrogen-free solution, which you know 
Cutter provides. Also important to the comple- 
tion of a successful operation are the many fea- 
tures of the Cutter Safti-System of I.V. infusion, 
which mean more efficient techniques by mem- 
bers of the hospital staff. 

Such a feature is the exclusive Cutter “pop- 
up” bail, which permits the Saftiflask to be in- 
verted and suspended with just one hand. On 
the I.V. standard, this unique bail holds the 
Saftiflask securely in an “‘ice-tong” grip. 


CUTTER 
Saftiflask Solutions 


CUTTER LABORATORIES, BERKELEY, CALIFORNIA 


Specify Cutter... 


GET ALL THESE FEATURES 
FOR YOUR HOSPITAL STAFF. 


Safticap “Gola” Saftiseal cap with the “big 
as a quarter” size pull-tab is easy to open— 
eliminates torn gloves and fingernails. 


Saftiflask Saftiflasks are always new. Safti- 
flask bottle is made of special glass. 


Label Easy-to-read. Your staff can check type 
and percentage of solution whether bottle is 
upright or inverted. Saves time and eliminates 
possibility of error. 


Bail Safe, new pop-up bail withstands tre- 
mendous pressure. Saftiflasks can be inverted 
and suspended with one hand. Bail design 
saves storage space. 


Vacuum Sealed Mechanically induced vacu- 
um protects all Cutter Saftiflask Solutions— 


always safe, sterile, pyrogen-free and ready 
for instant use. 


Complete Line Full line of standard and spe- 


cial purpose U.S.P. solutions. 


1.V. Equipment Compact easy-to-use expend- 
able and reusable infusion sets. Each Cutter 
Expendable Set is sterile, pyrogen-free and in- 
dividually boxed for storage and instant use. 


Available Everywhere Over 100 strategically 
located Cutter Hospital Suppliers reduces ne- 
cessity of large stock in your hospital. 


A 
A cutter _xcrusive! 


COOK COUNTY 


GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technic, 
Two Weeks, starting April 17, May 15, June 19. 
Surgical Technic, Surgical Anatomy & Clinical 
Surgery, Four Weeks, starting April 3, May 1, 
June 5. 

Personal Course in General Surgery, Two Weeks, 
starting April 17. 

Surgery of Colon & Rectum, One Week, starting 
April 10, May 15. 

Esophageal Surgery, One Week, starting June 5. 
Breast & Thyroid Surgery, One Week, starting 
June 26. 

Thoracic Surgery, One Week, starting June 12. 
Gallbladder Surgery, Ten Hours, starting April 24. 
Fractures & Traumatic Surgery, Two Weeks, 
starting June 12. 

Basic Principles in General Surgery, Two Weeks, 
starting September 11. 
GYNECOLOGY—Intensive Course, Two Weeks, 
starting April 17, June 19. 

Vaginal Approach to Pelvic Surgery, One Week, 
starting May 15. 

OBSTETRICS—Intensive Course, Two Weeks, start- 
ing April 3, June 5. 


PEDIATRICS—Intensive Course, Two Weeks, start- 


ing April 3. 

Personal Course in Cerebral Palsy, Two Weeks, 
starting July 31. 

Personal Course in Diagnosis & Treatment of 
Congential Malformations of the Heart, Two 
Weeks, starting June 5. 


MEDICINE—Intensive General Course, Two Weeks, 


starting April 24. 

Electrocardiography & Heart Disease, Two Weeks, 
starting July 17. 

Hematology, One Week, starting May 8. 
Gastroenterology, Two Weeks, starting May 15. 
Liver & Biliary Diseases, One Week, starting June 

Gastroscopy, Two Weeks, starting May 15, June 
12 


DERMATOLOGY—Formal Course, Two Weeks, 


starting May 8. Informal Clinical Course every 
two weeks. 


UROLOGY—Intensive Course, Two Weeks, starting 


April 17. 
Cystoscopy, Ten Day Practical Course, every two 
weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


DERMATOLOGY AND 
SYPHILOLOGY 


A three year course, beginning in October, fulfilling all the re- 
rea of the American Board of Dermatology and Syphi- 
ology. 


SYMPOSIUM FOR SPECIALISTS 


A full-time course of five days’ duration. A review of recent 
advances in eer voaag and Syphilology, consisting of lectures 
and demonstrations; discussion of the rarer dermatoses with 


lantern slide illustrations. 


SYMPOSIUM ON 
DERMATOPATHOLOGY 


A full-time course of five days’ duration, comprised of didactic 
lectures, microprojection of illustrative material and study of 
microscopic slides under supervision. 


SYMPOSIUM FOR GENERAL 
PRACTITIONERS 


A full-time course of five days’ duration. A review of recent 
advances in the diagnosis and treatment of the more common dis- 
orders of the skin, including syphilis, comprising lectures, lantern 
slide demonstrations, presentation of cases and histopathological 
material. 


UROLOGY 


A combined full-time course in Urology, covering an academic 
year (8 months). It comprises instruction in pharmacology; 
physiology; embryology; biochemistry; bacteriology and pa- 
thology; practical work in surgical anatomy and urological opera- 
tive procedures on the cadaver; regional and general anesthesia 
(cadaver); office gynecology; proctological diagnosis; the use of 
the ophthalmoscope; physical diagnosis; radiology; electro 
cardiographic interpretation; dermatology and syphilology; 
neurology; physical medicine; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental manipulation; 
operative surgical clinics; demonstrations in the operative instru- 
mental management of bladder tumors and other vesical lesions 
as well as endoscopic prostatic resection. 


EYE, EAR, NOSE AND THROAT 


A combined full-time course covering an academic year (9 
months). It consists of attendance at clinics, witnessing oper- 
ations, lectures, demonstration of cases and cadaver demonstra- 
tions; operative eye, ear, nose and throat on the cadaver; head 
and neck dissection (cadaver); clinical and cadaver demonstrations 
in bronchoscopy, laryngeal surgery and surgery for facial palsy; 
refraction; radiology; pathology; bacteriology; embryology; 
physiology; neuroanatomy; anesthesia; physical medicine; 
allergy; examination of patients pre-operatively and follow-up 
post-operatively in the wards and clinics. Also refresher courses 
(3 months). 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


Symposium on 


VIRAL HEPATITIS 


Scheduled for MAY 1950 issue of The American Journal of Medicine 


A Note on the History of Epidemic Viral Hepatitis in Germany .H. T. Gardner 


Endemiologic Aspects of Hepatitis in U. S$. Troops in Germany, 1946-1950 . 
J. R. Paul and H. T. Gardner 


An Evaluation of Two Screening Tests for the Detection of Early and Subicteric 
Viral Hepatitis . 


W. E. Swift, he W. N. Miller, F. H. Streitfeld and M. Knowlton 


Serum Cholesterol and Cholesterol Esters in Viral Hepatitis 
H. T. Gardner, W. E. Swift, Jr., M. Modica, L. Levintow and M. eile 


Factors Influencing Retention of Bromsulfalein in the Blood of Patients with Viral 
Hepatitis . 


W. P. Havens, Jr., W. N. Miller, w. E. Swift, H. Satins and M. 


Comparison of the Thymol, a Flocculation and Colloidal Red 
Tests in Acute Viral Hepatitis . 


J. R. Neefe, J. M. Gambescia, H. T. M. 


Oral Cholecystography in Patients with Viral Hepatitis 
H. M. Readinger, W. E. Swift, Jr., H. T. Gardner ati rm Sheedy 


The Clinical Course of Viral — and the Effect of Exercise “ Conva- 
lescence . 


W. E. Swift, Jr., H. T. D. J. Streitfeld and W. P. 


Subscription: U. $. A. $10; Canada and South America $12; Abroad $15 


The American Journal of Medicine 
49 WEST 45th STREET - NEW YORK 19, N.Y. 
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nasiam’s LOKTITE controt 


The especially fine serrations of the LOKTITE Control — originated 
and perfected by Haslam — give the surgeon maximum precision 
in controlling the degree of instrument expansion. It locks securely 
and safely, yet releases instantly by slight pressure on the lever. 
“LOKTITE” is the mark of a dependable instrument. 


AVAILABLE ON THE FOLLOWING INSTRUMENTS 


Beckman’s Thyroid Retractor Jennings’ Mouth Gag 
Jackson’s Goitre Retractor Wolf's Mouth Gag with Tongue 
0’Sullivan-O’Connor’s Abdominal Depressor 
Retractor Boettcher’s Tonsil Haemostat 
O’Sullivan’s Abdominal Retractor Crume’s Tonsil Needle Holder 
Steven’s Eye Needle Holder 
Weitlaner’s Retractor Dudley-Smith’s 
Denhardt s Mouth Gag O’Sullivan-O’Connor’s Vaginal Speculum 
Doyen’s Mouth Gag Gelpi’s Perineal Retractor 
Fulton’s Mouth Gag Wesson’s Perineal Retractor 


FRED HASLAM & CO., INC, 


83 PULASKI BROOKLYN 6, 
STREET NEW YORK 


THE NEW AND IMPROVED 


Ladgelt fo DERMATOME 


Drum 


By means of this unique instrument a sheet of skin of uniform 
thickness may be cut at a predetermined level from any area of 
the body as large as 4x8 inches (the size of the drum). Some of 
the many advantages of the improved Dermatone are: Automatic 
alignment of the knife edge with the drum surface; automatic 
setting of the knife edge in correct relation to the thickness scale; 
stronger adhesion of the skin to the drum and when the graft is 
stripped from the drum, nearly all of the cement remains on the 
drum. Each part of the new Dermatome is made from material 


most suitable for that part 


The older model Dermatome, as well as a Baby Dermatome 
(drum size 3x8 inches) are also available as are: Cement; brush 
for application of cement; knives; knife handle for cutting razor 
grafts or honing blade; carrying case (leatherette); thickness 
gauge; blade holder and cold sterilizer complete with container 


and cover; and a knife sharpening service. 


KANSAS CITY ASSEMBLAGE CO. 


609 East 17th St., Kansas City 8, Mo. 
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K<cliadle SUCTION & ETHER SERVICE 


\N OPERATING TECHNIQUES ! 


Gourds with the 


GOMCO NO. 910 
PORTABLE UNIT 
® EXPLOSION-PROOF CONSTRUCTION 


*® Accurately controlled suction, zero to 25” 
* Accurately controlled pressure, up to 30 Ibs. 
® Sturdy, compact design. 


®FOR EXPLOSION-PROOF SUCTION 
SERVICE ONLY, specify the Gomco No. 


911 Portable Unit, similar to the "910" but ] 
é 


with no pressure facilities. \ 
Ask your dealer, or write: “ 


Write for the 


SUMUD: Gomco catalog. 


See ALL Gomco units 
SURGICAL MANUFACTURING CORP. ready to help you! 


834M E. FERRY STREET BUFFALO 11, N. Y. 


TO SURGEONS AND 
OPERATING ROOM SUPERVISORS 


If you are having Surgical Instrument troubles, 

you can cure them by specifying KIFA the next time 
you buy. These superior quality instruments, made 
by KIFA of Stockholm Sweden, are now available 
through selected dealers throughout the United 
States and Canada. 

Made of the finest Swedish Stainless Steel, per- 

fect in function, correct in design and of lasting 
quality—you’ll get the best by specifying KIFA. 


If your dealer cannot supply you, write 
direct to 


| A. JOHNSON & COMPANY 
(Agents for the United States and Canada) 
630 FIFTH AVENUE 
NEW YORK 20, N. Y. 
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SUCTION-PRESSURE 
AiR PUMP 


A powerful little giant with mighty 
lungs. Quiet as a whisper. The '¢ 
H.P. motor drives a rotary pump 
that actually improves with age. 
Automatic oiling system operates 
when pump is in use. Safety trap 
cuts off suction when liquid enters 
pumps. Filter insures delivery of 
clean air. 


For 115 V.A.C., 60 cy. 


$69.50 


Wechons 


SURGICAL INSTRUMENTS 


THE ANSWER TO ALL YOUR PUMP PROBLEMS 609 COLLEGE ST. 
CINCINNATI 2, OHIO 


LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE as introduced by 
DR. WILLIAM M. COOPER, Director, Department of Peripheral Vascular 
Diseases—New York Polyclinic Medical School and Hospital. 


‘ This technique is based on a 3 point program= 


Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 
DOMEBORO TABS is listed as “BUROW’S Overcome venous insufficiency, 
on statis and edema by wrapping 
in 
der the br Recsorch DOME-PASTE BANDAGE (Un- 
Council and is recommended to be used wher- na’s Boot) around the entire leg 
ever Burow’s Solution is indicated. to supply compression. 


DOME CHEMICALS, INC. 


109 W. 64th STREET, NEW YORK 23, N. Y. 


Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO —Tablets * Powder * Packets * Ointment 
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Back Jssues Wanted 


(In good condition) 


THE AMERICAN JOURNAL OF SURGERY 


will pay 
$1.00 per copy for the following issues: 


February 1949 January 1947 
February 1948 January 1945 
January 1948 December 1946 


Send to 


THE YORKE PUBLISHING COMPANY, Inc. 
49 West 45th Street New York 19, N.Y. 


For nerve-block control of neuralgic phases of somatic pain... 


DOLAMEN 


An aqueous, non-toxic, non- costal neuralgia, alcohol neuri- 
sclerosing ammonium salt solu- tis, peripheral neuralgia, brach- 
tion, with a clinical background* ial plexus neuralgia, abdominal 
of pain relief in postoperative wall neuralgia, sciatic neuralgia, 
cases, occipital neuralgia, inter- and selected cases of back pain. 


*Bulletin of Mayo Clinic, Sept. 15, 1948, pp. 443 and 447 
American Journal of Surgery, July 1949, page 23 


Benzyl alcohol...... 0.75% 


‘ ene HARVEY LABORATORIES, Inc. Medical Service Dept. 
Cc 
Ammonium sulfate. .0.75% 428-30 S. 13th Street 
Sodium chloride] ...10 ce. Philadelphia 47, Pa. 
Ampul water qs § 


Please send sample of DOLAMIN, without charge. 
Supplied: 10 cc. ampuls in packages 


of 12, 25, and 100 
Address 


MAIL COUPON FOR SAMPLE $ 
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(continued from page 20) 


OCIAL psychology is now seeking to bring 
into the field of medicine, and to consider 
in the light of scientific knowledge, those 
anomalies of behavior which, in an acute stage, 
can lead to crime; it is also tending to regard 
delinquents as misfits in social life, capable of 
being rehabilitated by. medical treatment or by 
socio-medical action. 

How far can this scientific conception of 
crime be accepted? What are the causes of 
crime? What are the means of preventing it? 
What treatment should be given to offenders? 
These are the questions considered by Dr. M.S. 
Guttmacher, Chief Medical Officer, Medical 
Service of the Supreme Bench of Baltimore, 
Md., U.S.A., in a report prepared for WHO for 
presentation to the Social Commission of the 
United Nations. This report has now been 
published in the Bulletin of the World Health 
Organization under the title ‘Medical aspects 
of the causes and prevention of crime and of 
the treatment of offenders.” 

Looking at the various aspects of the problem 
from the biological standpoint, the author refers 
to the view held by geneticists that a criminal 
tendency is not hereditary. Studies on crime in 
identical twins have not produced any con- 
clusive results. Moreover, theories attributing 
the origin of criminality to congenital syphilis 
or functional disorders of the pituitary or thy- 
roid glands are no longer acceptable. Neverthe- 
less, mental instability and physical inferiority 
are often found among criminals. Finally, there 
is a group of chronic delinquents, who are 
psychopaths, with deep-rooted character dis- 
orders. Although generally well endowed intel- 
lectually, they suffer from a total lack of moral 
conscience, probably congenital, which may be 
considered as an actual structural deficiency. 
Their criminal activity is caused by subcon- 
scious forces which they are unable to control. 


ee possibility that a chemical test may 
become available for the principal form of 
arteriosclerosis before symptoms of the disease 
appear is now being studied by University of 
California scientists supported in part by the 


Atomic Energy Commission and the U. S. 
Public Health Service. 


Fer years surgeons have always recognized 

that the finest steel for cutting edges was 
Swedish steel. Due to its richer ore content the 
blades take a better edge and hold the cutting 
edge longer. It is, therefore, good news to hear 
that the new Crescent Surgeons Blade is now 
being made of Swedish steel. Any surgeon who 
desires to test this blade may receive free 
samples by replying to Crescent Surgical 


Sales Co. 


HE fifth presentation of the Matas Award 

in vascular surgery, created by the estab- 
lishment of the Violet Hart Fund in the 
university, was made to Dr. Alfred Blalock of 
Baltimore, Maryland, at the Hutchinson 
Memorial Building, Tulane University, on 
January 17, 1950. 


6&3 Tenth Annual Essay Contest of the 


Mississippi Valley Society will be held in 
1950. The Society will offer a cash prize of 
$100.00, a gold medal and a certificate of 
award for the best unpublished essay on any 
subject of general medical interest (including 
medical economics and education) and practical 
value to the general practitioner of medicine. 
Certificates of merit may also be granted to the 
physicians whose essays are rated second and 
third best. Contestants must be members of 
the American Medical Association who are 
residents and citizens of the United States. 
Further details may be secured from Harold 
Swanberg, M.p., Secretary, Mississippi Valley 
Medical Society, 209-224 W. C. U. Building, 
Quincy, Illinois. 


RANSFUSIONS of universal “conditioned” 

group O blood may be made in persons of 
all blood types with the same safety as trans- 
fusions of homologous blood, it has been shown 
by studies reported by Drs. Neils C. Klendshoj 
and Ernest Witebsky, University of Buffalo 
Medical School, in a recent issue of Blood—the 
Journal of Hematology. 
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When respiratory 


paralysis, depression 
or irregularity 


occurs — 


THE 


sansomn El cetraphrente 
RESPIRATOR* 


provides a means of inducing 

immediate, smooth artificial respi- 

ration (without the use of positive pressure in the airway), by 
controlled electrical stimulation of a phrenic nerve. 

TH Various controls permit the operator to regulate 

59 YEAR OF PUBLICATION and to vary the patient’s respiration as to rate, depth, 

and distribution (i.e., proportion of inspiration). Pro- 

vision is made for application of the stimulating 

electrode by hand, for “‘short time” respiration; by 

halter, for ‘several hours’? use; or by surgical inplan- 

tation, for cases requiring respiratory assistance for 

several days. 
A practical journal built on merit that The instrument itself is compact and light in weight. 
It operates by connection to 115 volt, 60 cycle AC. 


any doctor will take pride in having in The price, complete, is $275, f.o.b. Cambridge. 


his library—beautifully printed and il- *Developed in collab- 
oraiton wt r. 
Stanley J. Sarnoff, 
lustrated—a publication that will pro- Harvard School - 
-ublic Health. 


vide both pleasure and inspiration. 


To order, 


The American Journal of Surgery pag 
e IV 
49 West 45th St. New York 19 coins 


address 


Yearly Subscription $12.00 U.S.A. 
Canada and Pan-American Countries $14.00 


Foreign $15.00 SANBORN COMPANY 
Cambridge 39, Mass. 
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Many patients do not respond to 
iron salts alone taken by mouth. 
Some of these respond only when 
liver or certain vitamins are added.* 


Livitamin provides the combined action 
of vitamin By, iron, B-complex vitamins 
and desiccated liver. It is a complete ap- 

proach in the hypochromic anemia syn- 
drome, leading to rapid correction of blood 
and systemic manifestations. 


*J.A.M.A. 141:500 (Oct. 15) 1949. 


Each capsule contains: 
Desiccated Liver 
(equivalent to 25 mg. elemental iron) 


Thiamine Hydrochloride 
Riboflavin 


/ 
-complex 
Pyridoxine 


Calcium Pantothenate / 
Bi 2 micrograms / 
Available on prescription in all pharmacies. 


/ 
Write for sample and literature. * ALSO AVAILABLE IN 
The S. E. MASSENGILL COMPANY —, LiQuid FORM 


Bristol, Tenn.-Va. 
NEW YORK - SAN FRANCISCO - KANSAS CITY 


FOUNDATION OF 
ANTIANEMIA THERAPY 
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The Protein-Rich Breakfast 
and Morning Stamina 


Extensive studies* by the Bureau of Human Nutrition have established that 
breakfasts rich in protein and supplying 500 to 700 calories, effectively 
promote a sense of well-being, ward off fatigue, and sustain blood sugar 


levels at normal values for the entire morning postbreakfast period. 


These physiologic advantages are related mainly to the protein content rather 
than to the caloric content of the breakfast. In fact, when isocaloric breakfasts 
were compared, those with the higher amounts of protein led to the great- 
est beneficial effects. Breakfasts providing the lower quantities of protein 
(7 Gm., 9 Gm., 16 Gm., and 17 Gm. respectively) produced a rapid rise in 
the blood sugar level and a return to normal during the next three hours. 
Breakfasts providing more protein (22 Gm. and 25 Gm. respectively) pro- 
duced a maximal blood sugar rise which was lower than that following the 
breakfasts of lower protein content, but the return to normal was delayed 


beyond the three hour period. 


The subjects on the higher protein breakfasts “reported a prolonged 
sense of well-being and satisfaction.” The findings indicated that the 


beneficial effects of the high protein breakfast on the blood sugar level 
may extend into the afternoon. 


Meat, man’s preferred protein food, is a particularly desirable means of 
increasing the protein contribution of breakfast. The many breakfast 
meats available are not only temptingly delicious and add measurably to 
the gustatory appeal and variety of the morning meal, but they also pro- 
vide biologically complete protein, B-complex vitamins, and essential 
minerals. Meat for breakfast, a time-honored American custom, is sound nutri- 


tional practice. 


*Orent-Keiles, E., and Hallman, L. F.: The Breakfast Meal in Relation to Blood-Sugar 
Values, Circular No. 827, United States Department of Agriculture, Bureau of Human 
Nutrition and Home Economics, Agricultural Research Administration, Dec., 1949. 


The Seal of Acceptance denotes that the nutritional statements 
made in this advertisement are acceptable to the Council on 
Foods and Nutrition of the American Medical Association. 
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American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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Virtually eliminates 
the threat of 


hypersensitivity 


~ 


Bacitracin Ointment- 
C.S.C. contains 500 units 
of bacitracin per gram ina 
petrolatum base. Avail- 
able in 14 and 1 ounce 
tubes. 


The one serious drawback to local antibiotic 
therapy—the tendency to development of local allergic re- 
actions—is largely overcome when Bacitracin Ointment-C.S.C. 
is employed. The low index of allergenicity of this antibiotic is 
one of its outstanding features, and has been emphasized in a 
recent publication.* 

Bacitracin Ointment-C.S.C. contains 500 units of bacitracin 
per gram. It has produced excellent results in the treatment of 
ecthyma, infectious eczematoid dermatitis, folliculitis, sycosis 
vulgaris, and pyoderma gangrenosum. In decubitus ulcer it 
not only controls the infection promptly but also encourages 
more rapid healing. Impetigo contagiosa responds particu- 
larly well, many cases completely clearing up within 48 hours 
of the initiation of therapy. 


*Derzavis, J. L.; Rice, J. S., and Leland, L. S.: Topical Bacitracin Therapy of Pyogenic 
Dermatoses; a Clinical Report, J.A.M.A. 141:191 (Sept. 17) 1949. 
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A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17, N. Y. 


ese 
| 


KOAGAMIN® 


BLOOD DISORDERS 


SURGICAL CASES 


REGARDLESS OF THE UNDERLYING CONDITION 


Its prompt action—a matter of minutes—differs from that of 


vitamin K and its synthetics, which must first be 


converted to prothrombin in the liver—a matter of hours. 


Clinical investigation has demonstrated that vitamin K 

is useful only in cases where prolonged prothrombin time is a 
factor. Yet, even in these conditions, KOAGAMIN should 

also be used for its rapid action. 


KOAGAMIN IS INDICATED IN EVERY CASE! 


PREOPERATIVELY— 


provides a clearer field of operation—minimizes cauterization 
or need for local hemostatics. 


POSTOPERATIVELY — 


for control of secondary bleeding. 


THERAPEUTICALLY— 


aids in the control of bleeding and should be used routinely 


in blood dyscrasias and hemorrhagic conditions. 


Supplied in 10 cc. diaphragm-stoppered vials. 


Literature upon request. 


CHATHAM PHARMACEUTICALS, INC. 
NEWARK 2, NEW JERSEY, U.S. A. 


Available Through Your Physician's Supply House or Pharmacist 
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good 


antisepsis 
is on 


call too..; 


LEPHIRAN® 
CHLORIDE 


...and Zephiran chloride—safe and bactericidal 
antiseptic—goes wherever the physician’s bag goes. 


Zephiran is fast-acting and potent enough to kill hemolytic 
streptococcus, staphylococcus, Escherichia coli 

as well as other pathogens after a few minutes’ exposure. 
Yet, at the same time, it is less toxic than mercurials. 


Look at Zephiran any way at all and you will 
find it meets the requirements of a useful 
antiseptic. In your office or hospital, specify 


Zephiran 


Supplied as: 
. Aqueous Solution 1:1000, bottles of 
effective, 8 oz. and 1 U.S. gallon. 
s af e Tincture 1:1000, tinted and stainless, 
? bottles of 8 oz. and 1 U.S. gallon. 
economical Concentrated Aqueous Solution 12.8% 


P " bottles of 4 oz. and 1 U.S. gallon 
antiseptic (1 oz. yields 1 U.S. 
gallon 1:1000 solution). 


Staame Inc., New York, N. Y., Windsor, Ont. 


Zephiran, trademark reg. U. S. & Canada, brand of benzalkonium chloride refined 477M 
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TRASENTINE-PHENOBARBITAL 


,* 


a powerful antispasmodic ...with selective action 


avoiding undesirable side effects 


Effective relief of visceral spasm is generally obtained with Trasentine or 
Trasentine-Phenobarbital. By its selective action, Trasentine avoids the ude- 
sirable side effects of dryness of the mouth and pupillary dilatation frequently 
produced by belladonna or atropine. These advantages have caused physicians 
to more Trasentine and Trasentine-Phenobarbital than probably 
any other brand of antispasmodic. 


@ Average adult dose is one or two tablets 3 or 4 times daily as required. 
Trasentine-PHenosarstrat — Tablets (yellow) contain so mg. Trasentine hydro- 


chloride with 20 mg. phenobarbital, in packages of 100 end 500. 


Trasenting — Tablets (white) of in bottles of 100 and 500; also suppositories 


Cib 
a PHARMACEUTICAL PRODUCTS, (INC., SUMMIT, NEW JERSEY 


TRASENTINE (brand of adiphenine)—Trade Mark Reg. U.S. Pat. Off. 2/1431M 
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